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tak then to ſhew 1 
f and;1 to an Account of the Work. 
2 For the ft of Aud the Uſefulneſs of the 
| Arts, the Reader is referred 'to the 
; Preface to the ſeveral Eſſays; it being the In- 
-- tention of this Preface only to fay ſomething 
on the Uſefulneſs of Mathematical and 
cal Learnin --» 11 and give ſome Account of Devigh 
ine + 
It bein common to hear! many Perſons, and fone who would be 
ht Men of ed ore Py of the — 
call > che Stud of them a dry Study, and affirmitig it ſerves 
only Be — ok it is, not only not im „but in a Manner 


neceſſary, to ſpend a few Pages, in temoving 1 eſe Obje&tions : Ta 


which, Nr to make evident, (not ſo much by Ob- 


ſervations our own, as by ſelect Paſſages from eſteemed — . | 


that the Uſe of the Mathematics is very great ; and, therefore 
above 'Aﬀertions — ; and conſequently, founded either on 
Tgnorance, or M | 1 
It is an Obſervation of T M. Fomenelles, «that People very rea- 
«« dily call uſeleſs what they do not underſtand.” It is a Sort 2. 
venge; and, as the Mathematics and Natural Philoſophy are 


known but by few, they are generally looked upon as uſeleſs. — 


This is FCC but 
45 by a few" g 
in this Panegyrie; or Eulogium, een 
Order: 1 To ſhew the Dignity of choſe Sciences. 2. Their U 
to all Men 1 5 eneral, in the Improvement of the Mind. 4. 
Advanta Sciences in ſome —— 3 > 
* to make 2 — —— 8 

1. Of the Dignity of the Mathematical 

f In all Ages and Countries, where Learning hath bende! 

= tha Mathematical Sciences have been looked 8 upon-as the molt 
conſiderable Branch of it. The very Name deen imphes 


Wie have choſen this, Method, becauſe it is natural to ſuppoſe, the 
PIES ns 


our Own, ; 
+H his Preface to the Memoirs of the Royal Royal Academy of Sciences at Pur, 


in the Year 1699 , .and tranſlated in Miſcellanea Curieſa. 
' 3 | | no 
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_ ©. they were jud to — 2 rarra rd MaSigaTe,” = 
thoſe Sciences the Art of Reaſoning is allowed: to reign in its 

1 «« greateſt Perfeftion Hence if wif” that the Antients, who ſo 

. 40 well Fro wn the Manner o forming the — always began 


x es 


2 
| —7¹ f ">. 
andect Ehelieve is 

— 


. ihr n 
. 


Reverend e . 


ED 


to : 
who nemplaripn of 
7 7 NG 2 An 


„ Kingly 'Thronss A 
« E wo — 12 Skill, wn bly er 


—— 
5 hagn-up en bis Shoulders 5 or, Aga 
1 os Pin of PR 


=. - 5 ws Alphaon/ug of Caſtile, 
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| 9 ſhoald, L acres </ars Adri any Throdhins, 
7 Taper een 28 v * * Studies, inde 
ered — elves more illuſtrious, b y their gs, 


Sts ang, great) LIES; 


—— this * 


40 have 8 —— eg it, and 3 ones 
| 4. ave. become great an and ſubli 5 and che mieaneſt have thereby 
= acquired a... Capacity and... alagement of Judgment; yet it is 
"= | AG aninerially ſtudied as other Sciences, to the moſt con- 
= vinting Arguments of which the Profeſſors © $ cannot ſubfix « A 

e ae ebe. Aud yet their Se höols are To Tiffed with 


| * ” Preface ta the Rev, Mr. Baker's Geometrical 
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GENERAL PREFACE. 


4 vory uſeful for all | Books are a Sort of dumb 
40 they point out e N but, if we labour under 


„ An * or Miſtake, they — babe ſadden Queſtions, or 


we ex t Doubts and : This 18 Property i 
eo 7 Fog „ But, to retürb from thi 
rr ral, the of 1 = 
ons in general, in the Improvement the Min 
The mod, which the Mind receives from Mathe- 
ra kt, oe. The neu r 2. The 
ing it from P % — 8 C 
hy a Habit — — enſoning. . ER) 
„ 1. The Mathematics rake che Mind attentive” to the 
0 it conſiders, This they do by entertain ng ſt wih a great Va- 
0 riety of Truths, Which are delightful” and evident, but dot ob- 
« yiow..” Truth is the ſume Ting vo e Underſtanding as-Muſic 


to che Ears and Beauty to the Eye. >The Purſuit of it bar 


as much gratfy à natural Faculty impla planted in use 

Creator, as the Pleaſing of cu Senſes : Only in the former Caſe, 
as the Object and Faculty are more ſpiritual? the Deligt e 
pure, free from the Regret, Turpitude, Laffude; an 

4% rance, that <pinmontly attend — eeny] Pleaſare Ky — 

of other "Sciences cohfiſting only of probe Reafoni 

% Mind has not — te fx ; and, Wafn fing fufficient Prin es 12 

* purſue its Seare upon, them over as im ble. 

e as in Mathematical 2 — Truth muy E 8 25 

* not always obvious: This ſpurs the Mind, and makes it diligent 

_ «4 arid-attentive.— And Plaro (in Repith. Lib: VH)'obferves, that 
„„the Vouth, Who are furniſhed wich Mathematical Kn 


owled 
:<6" arg prompt and quick at all other Seiencegs.—Youth is =, af 


% so much mote delighted wic Mathematical Studies 

the unpleafant Taſks that are ſometimes impoſed u u chem, 

* that J Kaen ſome reclaimed by them Fem Id neſs 
Neglect of Learning, and acquire in Time an Habit of Phinking 

Diligence, and Attention; lities which we ought to auch 


= by: all Mears to beget in 3 and toying Minds.”) 


this is no 8 if we —— abit the ae dave of 


| = — j . thoſe Sci nr Un 12 


Truth, the Parſuit - which © — ive, * 
wy a Piſtaſte le vain Occupation tht da M Men into 
Ubbertiatim aud Debauche 5 
dna Mathematical Knowledge adds & mien Vigour 
Trees it from Pads = and Sa 
e ider ee Ways, 1. B ng us to examine, and 
not to taler Thin upon Truft. «Ss "us « dear and 
. extenſive Knowle re of the — 5 "wok ; which, as it 


* Creatas iu us Sen 0 1 profdußd Revercne of "the ality a and 


{rs J an 101 
Em on . f Stenchouſe's Arithmetic, 
} Eſſay on the Ulcfulugls of Mathematical Learning, 4 
may + + * ; | « wiſe 
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the great Uſefulneſß of thoſe N to- 
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GENERAL PREFACE. 
-« wiſe Creator, — —— from the mean and narrow Thoughts 
„ which Ignorance andiSuperſtition are apt to be * 
he third Advantage which the Mind receives from Mathematics 
is the Habit of clear, aſtrative, and methodical Reaſoning. 
farbe i u Study that tends not only to the Improvement 
of Arts, but alſo to the Regulation — 


„ whichat generally Wers. 

The Writings of the Mathematiciam bave been conducted by 
fo perfect a Model, as to be +: + an inconteſtable Proof of the Firm - 
4 neſs and Stability of human Knowledge, hen built upon ſo ſure 
A Foundation. For not only the Propoſitions of this Science 
. ſtood che Teſt of all but are found attended with that in- 
<«« yincible Evidence,..as the Aſlent of all, who duly conſider 
the Proofd upon which they are eltabliſhed—Tbe Mathema- 


e ticians are univerſally allowed to have hit upon the right Me- 


thod of arriving at Truths. They have been the happieſt in the 
„Choice, as well as Application of their Principles. 
Ina a Word, ſome Knowledge in both pure and mixt Aae 


tics is by Ex ce found not only neceſſary in many particular 


Prafeſſions, but alſo of great Uſe to all — in the Im- 
provement of the Mind 3 and, therefore, the Study of them is now 
geſeryedly bt, not only of the greateſt Uſe, but alſo a neceſſary 
Part of the Education of Gentlemen; and are accordingly made 
à Part of it, in our two famous Univerſities. Not ſo much to make 
them Mathematicians, as, by engaging them to obſerve the _— 
of Reaſoning made Uſe of in the ematical Sciences, they 
acquire ſomething of that Juſtneſs and Solidity of — 
Which the Profeſſors of Sciences are — — 
2 eſteemed. 
erhaps what bas ee ſaid, may: be ſufficient to ſhew 


Uſefulneſs of Mathematical Studies, ſor acq 
_— | 


od of Reaſoning: However, that — wp 
able in fome Meafare to ofthe Tracy of ——ů 
it may not be improper to lay beſote him a Account of 
* made Tile of by Mathematicians; which is this : 
1 gin with Definitions, (from Dem tio, Lat.) in which the 
eaning of their Words is ſo diſtinctiy I, -as to pre- 
vent any. Ambiguity,/ (or double Meaning): By which Means, 


every attentive Reader. has the very me. eas exc im_s 


Mind, as the Writer has annexed to them. 
= — 1 Mathematicians have ſecured 
an nces they * 0 
2 5 and if the Writers —— —— Morality, 
| . had, 1424 the ſame Accuracy and Care in aal the Definitions 
Vhereſoever neceſiary, © — oc ecluded a Multi- 
f* tude.of noiſy and fouitleſs. Debates out of their ſeveral Provinces. 
Nor had that ſacred Theme of ae been perplexed with 0 


4 A Arith netic, 19 n 5 $ Was Logie 


and Con- 


- 


— a * 
« will inſenſibly bin n to think methodicall | 
-44 and ſeparate Truth fam Furs, and te Bite of Wort Words, 


* many 


- 
- 
- 
- 


: 
* d, | 
| 
- 


<<, many intricate 
1 -. . 
e 2 
, Fmefhyters at; > — well defined; and their 
. ention adjuſted, as near as poſſble, by the Uſe of thoſe 
* 3n/4he New. Teſtament; or at leaſly/if 


e Axiom (Aries, Lat.) is e e ee. Len. 


{ol * Roghtline may be cootinued dirofty forward, 
———— Sears bal ith 


; Lee Theorem: (Wee) and a praticat ont, 2 Problem ( de. 
fully Step by Step, aſſaming nothing for Truth, but the 


| 2 Thenrems, or Problems ; and difter from them only in owing 


; moſt celebrated Authors; as a Model, or univerſal Rule, ner 
; A Pn ng i nee PR Np. » 
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„„ 
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Fuſtificationy Worfbip, Church, Bi- 


ords 
Writer had/told us 
44/27 Fel, in what Senſo-he-would ue ab@Words? 11 

ue ſecond Step, in Mathematichl Writings, is to lay down 
ſome ſelf, evident Truths, which may ſerve 4 & Foundation on 
Which 10 boild the future Neaſoninga. 'Theſe rr 
vided into-two-Sorts, called Axioms and Poſtulates. — 
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66 


loo 


2 is u ſelſ. evident practical Propoſition, 2 der re kinite 


» IE © mo yo & 


*2 


thus ſecurely laid the Foundation, the Mathemandeizns 
of demonſtra- 

i. e. are not of themſelves 
Of 3 there are alſo two 
Kinds, ſpeculative and practical: a f Propoſition is cal - 


R a 
n 


Si 226 


* 
K 


- Theſe they demonſtuate in a Series of Reaſoning, 


and Poſtulates, before laid ; or ſome 
-mooſirated:3 and hence it follows, that, as the Prinei 
their Reaſoning is founded is true, the Conſequence (guy K. 
dun muſt > wan alſo: 
| Matbemaricians alſo e of lh; Conotevies, * 
Scbel am A Lemma Ge- . 2 Propoſition | precaiſed a, 
ĩutraductory to the g a ſubſequent Pyopoſition. Corol- 
laries (from Corollarium, Lat. from Corolla) are fubjoined either 


naterally from them;-thas the Truth of — Pg 
from the preced — 

. Seholhums: (Schabay Lat.] are — <OFYR to ex- 
whatever may appear intricate or oÞſdure, in a continued 
Reaſoning ; or, 1 or, to ſhew the 
— 2 of the Subject 3 or, is ; to acquaint the Ren- 
 vier with any uſeful Thing, "which cookd ot bo inferred in woher 
_ without. interrupting the Series of Reafaning. Theſe are 
od indiffercady either to Definitions; Propoſitions, or Corol- 

» anſwering the _ Parpotes' 4 Adriotations upon Clafkc 


— Method uſed by Mathe- 
— and certainly it is no Wender H u -Syſlem o ——5 
ledge, ſo uniform well connected, is recommended 5. th 


of 


ut M31 „ D375 . 


"OW * ak be 1 . Ht 2 1 RY £414 s 41 "66 I 


GENE PREFACE. 


| imagine, that if we; were to employ the fame Care 
| e other Ideas, as Mathematicinns have done about 
«+:thoſe of Number and — — by farming: them iritd exact 
„ Combinations, and diftin + theſe Combinations by 7% 
«+ calar Names, inder to keep them ſteady and invariable, we 
5+ ſhould ſoon have it in our Power ws introduce Oertaiaty and De. - 
4 monltration into other Parts of human Knowledge OA 
„., If we would form (our Minds t a Habit =; 
4 cloſely and a Tr, we coat mke any moreeenun Met 
than the — — in eee 
STATE 
] —_ it as necellary, 


L 


« Math Demonſtration, the 
Ideas ſhould be followed; till the Mind is brought to the Source 
„ on Which it bottoms, and can trace the Coherence h the 
« whole Train of Proafs. It is in the general obſervable; that the 
1 Faculties of our Souls are improved and made uſrfuf to us, faſt 
e after the ſame Manner as-6ar Bodies are. Would 6 oh 2 
% Man write or paint, n — — 
other manual Operation, dexterouſty Pet him 
« have ever ſo much Vigour and — — and Addreſs, 
7 naturally, yet no-body expects this from him, unleſs be has been 
2 2 10 it, and has\emplayed Time and Pains in faſhionin and 
his Hand, or outward Parts, to theſe Motions. Ja ſo 
6 750 in the Mind wauld+you have a Man reaſon, you "muſt 
6 uſe him to it — exeiciſe his Mind in obſerving the Con- 
© nection of Ideas, and following them in Train Nothing does 
4 this better than ematics; — therefore I think ſhould 
H be taught all choſe, ho hase Time and Opportunity; not Þ 
much to make them Mathematicians, as to Make them reaſona- 
r — an —. 
are to it, if we plea we may Nature 
us but che Seeds of it. W Manor wr on fn Mer 1 
6. nal Creatures 3 but tis Uſe and Exerciſe only that makes us 'd, 
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oy Ae. —— — — aches, 

ys, We we roceed as Re 

| 2 . 

HE NM we Grating Geveral and certain 
« Truths are only, founded In the Habjtudes and Relations of 
« abſtradt Ideas. A ſagacious and methodical A Won of our 
erm fone ag'4 out theſe menen en Way 


. 
5 1 VAI i 4 
t In 
2 : 
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*N2. 1667 
an's Logic, p. 234. + Loks Conduct sf — Underſtanding, 


is Eſſay concerning _ YR Vol, 2. p. 262, 
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« and we are indeed lo, no-farther than and Application | 


Enquiry to the Nature of Ideas we exa- 


| 4 
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GENERALPREFAC E. 
. 00 diſcover: all that can: 5 09 1 yurS ny lo con- 
<< cerning. them, into general By what Ste 
1 to proceed in theſe, is to . in the Schools the Ma- 
„ thematicians,: hq from very in and eaſy Beginnings, by 
gentle _ a continued Chain of — 72 
' to the Diſcevery —— Truths, that ap 
« firſt Sight beyond —_— Capaci he Art of finding roofs, 
and the admirable Methods . invented for the ſingling 
be 2 nd laying in Order thoſe . Ideas, — demon- 
p vely ſhew the Equality or Inequa unapplicable Quanti- 
9 9 — a produced fuch 
4 by nar and u Diſcoveries“ 
Having thus ſhewn the 1 Uſefulneſs of Mathematical Learn- 
n by giving it an Habit of cloſe and de- 
. — we might now proceed to ſhew, that = 
_ Underſtanding j is by it greatly enlarged, yea enlarged fo ſo vaſtly, tha 
an ingenious Author makes no Scruple of aſſe 
is ignorant of theſe Sciences, though they may have had the Ho- 
+ nour of the Title, are yet only nominal Maſters of Arts; but this 


will in a great 1 under the next Head, in which we are 


— Thindl y, the of theſe Studies in ſome 
E Profeflions, (A wiz. wel 
I. That i ee Sady for Children 
2. For Tradeſmen. 
. 8 — br n! n 1 
ET. For hyſicians. 2 > 160/24 ' | 1 y EY 
5. For Divines. 
1. We are to ſhew that it 55 a uſeful Study for Children There 
are, — * Dr, Watts, fſeveral — the 3 re 
| our younger Years, and t e f 
£6 _ may ud the taken in by Boys The firſt Principles and 
- 4 eaſier Pradtices of — Geome lain r 
44 Meaſuring Heights, Depths, Lengths, D c. the Ru- 
_ ++ diments of Geography and Aftronomy, — with fome- 
thing of Mechanics, may be eaſily conveyed into the Minds 
of acute young Perſons from ꝙ or 10 Years old Tine 
«© Theſe Studies may be entertaining and aſeful to young Ladies, 
, as well as young Gentlemen; and all who are bred ap to the 
1 learned Profeſſions. The fair Sex may intermingle theſe with 
the Operations of the Needle; and the Know) ge of domeſtic 
«« Life, Boys may be 2 join them with their Rudiments 
5 of mar, and their r in „ And even thoſe 
who never learn any Langu een INTRO PO may 
ebe taught theſe Sciences with laſting Benefit in early Da 
That this may be done with Eaſe nene, ly theſe 
three Reaſons. 
W Becauſe they depend ſo much upon Schemes and Nombers, 
Wi f Images, *. and Figures, and ſcnlible Things, that the Ima- 
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GENERAL PREFACE. | 


ar Mir hn y affift the Underſtanding, and ren- 
er the Know —— more eaſy. 
5-2, Ws ſo pleaſant that th Lei make che dry 
« Labour of learning Words,./Phraſes, and guages, more to- 
« lerable to Boys in a Sb School this moſt _ 
6 . The Employmonrof Youth Studies pt them to 
ect man of the fooliſh-Plays of Childhood, 9 will 
ſweeter Entertainment for themſelves and their leiſure Hours, 
by a Cultivation of theſe! 3 of alluring Knowledge. 
by The Knowledge of 2 are both eaſy 
40 " 04s arm tn coat, rr 
« come to manly Years for-they are all the Parts 
« of Human Life „ ing early, 
give 2 various Acquzintance with uſeful SubjeQts betimes. 
« And fuel „6 
of thoſe Things which ſhould never forget, 
4e 22 — to r of Life in Trifles, or in 
« hard, Words which are not-worth 
Secondly, That the Mathematical Sciences, arg uſeful to Tradef. 
men, orof the greateſt Service in the Conyeniencies of Life and Com- 
— e ſuch are, 
Keeping of Accounts, Meaſuring and Gaugi Solids 
and Veſſels, c. for giving every Man his juſt P 9 
gulation of Time by Sun-dials, Clocks, Watches, . the Feaſts 
of the Church by the, Motion af the Sun and Moon; and Chrono- 
ſor the better Unde of The Conſiruction 
[oules for the Conyenie * Life, of Fortiſcations for 
our better Defence from vages of our Enemies. By theſe 
Sciences it is, that we, after the beſt Manner, conſtruct all ſorts 
* of Inſtruments to worle with, all E of age, — 
40. Mills, curious Roofs and — 11 
De et Go a prod wind e 
g. AE and even 
«© the Wheel-barrow.——and whatever. hath artificial Motion 
<«, by; Air, Water, Wind; or Cords. By cheſe Sciences weaſcer- 
tain the Changes or Al teratians in the Air, ar 21.00 hight | 
Moiſture, Heat. and Cald; by Barometers, Th erm Hd | 
— & Ot. iy theſe Sciences we conſtruct Glo 4 
the readier "nia * Ideas of the Motion of 
ra gh gs Bodies. By theſe Sciences we. are 
furniſhed with Taekopes, i Micro „Oc. by which the 
2 rizingly extended ted. +. How ſur- 
1 e Antients been, if they bad been told that their 
« Poſterity, by the Help of ſome Tnftruments, ſhould one Day. fee 
< a Heayen that was, unknown to them, — TR 
| e cv ped wa pole cit, Oe! | 
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| Marei. now explains all de Phnomena' df on: 
| ; « which e — Branch of Natural P She 
urſves the Lede u the Immenſity of #iderial Spice; 


| © them in all the K Mayes of Re 


1 1 e 


% round the — 
* << rude, — wy 
"the Seer is eine of 


| g bo es all" e through which . — decks 


Is ſhort, the Uſefotneſs of theſe Sciemtes'even in Mechanical pro- 
felons is've 12 For what could the Architect, 
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1277 15 
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Mr. Ray _ — 
Gentlemen, had Ta 1 * ara e& og 


2 r = 


does not © ſew" at more ingenious and many 

1 | ea ; tetiding be 89-0 ans 

| „ Minds, and the de Gloty of Ged. For:Me-ls 

| e wonderful in Wis W M.. RAY is ad of Oplnidt 
ml that, « did es py en bly de Nas v. == 

| | « which lies upon their Hands, whieh-they are ine] | 

r and anda fat: 


3 4 0. * — "+ 
C | | Dr. Waris makes: rnd mr > on N e . 
1 a * dents, or indeed as ———r 
1 made themſelves Pt it the 
| < Mathematic Circle of —— As the — — 


«© neat; and entertaitiin 1 me 
* fome ſhort and agreable peculations ons Fade in any other 


* e Manpertui's h to the Repel Aue at Berlin; foe Gantlmas's 
| ' Magazine, Vol. 21. + In his Wiſdom of God in the Creation, p. 203. f In 
| the Spplement to his Logic, 2 
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day criminal and fooliſh Scenes 


„ Aithihetic, to yer 
+ if ee He that Way, + de 85 25 into Algebra * 
4% be 6 Diladvantay to Him. es young e 
ne in the Work? foul ia fe ſome of the Springs 2 
bee ae Men, by de of Rein, ths ur 1 
<=" deep, di Queſtions z and where they 
22 certain Anſwers to oss B viries, which, at fill View 
to lie without e Nen of Mankind, and beyond the Re: 

2 human Know le was for Want of a little more gener 
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_ to frighten away a prodigious great Monſter whom they fancy to be in Heaven, and 
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„ fruftion- and Schooling above the. loweſt Rank of . 2 
2 * little bee with the ſeveral Parts. of the 
they may know in what Quarter..c of the World. 


1 EG Cities and Colm tries are ſituated. — Without this Ner- 8 


e we cannot read any Hiſtory. with Profit ſo. much as 
N the common — bn It bs necolfary alſo ſo; to 

know ſomething of the Heavenly Bodies, their various "Lag 
« and Period, of 'Revalution, that we may. underſtand... the. 2 

« counts of Time in paſt Ages, and the Per of antient 

« tions; as well as know' the Reaſons 'of Day and Night, Sum- 

« mer and Winter, and the variqus Appearanges and Places of 


Moon, and other Planets. | Then we ſhall not be te 


« everyEclipſe.*, nor preſage and foretel public Peſolations 2 
« Siebe of yi np : We ſhall ſee the Sun covered with Darkneſs, 
4 and the Full Moon deprived of her Lig 3 2 
& Imaginations that the Government is * 
« 2 — come to an End. This will only een, "ni 
, and guard us againſt fooliſh. and ridic 


4 a 1 amuſe the Mind moſt agreeablyz, and. it has a 92 


, happy Tendency to raiſe in our Thoughts che nobleſt and moſt 
« magnificent Ideas of God by the Survey of his Works, in 
1 ſurpriſing Grandeur and Divine Artifice. Natural Phi ) 
© atleaſt in the more. general Principles and Foundation, , it, 
4 ſhould be infuſed into the Minds of Vouth. This is 4 very. 
bright Ornament of our rational Natures, which are inclined to 
be inquiſitive into the Cauſes and Reaſons of Things. A Courſe 
« of Philoſophical Experiments is now frequently attended by, the 
% Ladies as well as Gentlemen, with no ſmall Pleaſure 1 
3 provement. God and Religion may be better known, and 
« clearer Ideas may be obtained of 3 amazing Wiſdom of our 


4 Creator, ee well a8 of 


+ the Things of this. Life, by the rational Learning, and. the 
* Knowled e of Nature, that is now ſo much in Vogue 


« Theſe will and refine. the Underſtanding, im- 
These Things will enlarge a. R 


« 2 juſter Exerciſe, even upon all. manner of Subject.“ _ Other 
* n the learned Mr. Locx's 
Eifay on E Sato and Nr. Cr axx's Eſſay on Study:; but: whar 
is already given is ſufficient to ſhew that Mathematic: Learning is 
very uſeful to young Gentlemen: We therefore proceed to ſhew, - 


» The Chineſe have ſuch an odd Notion of an Eclipſe of the Sun, or hong, 
. beat their Drums and Kettles, in 


my Ph bo magenta and hence, while the. Aftronomers are 
S the Aanderine belonging to the Court A. fall on thar 


12 Palace, and, looking towards the Sun, for him, 
aud implore the Dragon Den 4 er pine der 
Dann 7 va 
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GENERAL PREFACE, 
Fourthly, That an Acquaintance with the Mathematical Scien- 
tes is of great Service in the Study of Medicine, and other Arts 
telating thereto. Before the Diſcovery of true ene the 
Art of Chymiſtry and Medicine were made up of unintel! 
Terms, falſe Hypotheſes, and Metaphyſical Jargon: Hence the 
more à Perſon read, the mote likely he was to be miſled and con- 
founded; unleſs he confined himſelf to read barely the experimen- 
tal Knowledge of a few celebrated Names. But now, fince the 
great Diſcoveries of the moſt learned Nxwrox, we are enabled 
to enquire into the Principles of Chymiſtry and Medicine in a ra- 
tional Manner, from the Knowledge of the Laws of Motion and 
Action of Bodies. Now we are enabled to make more accurate 


* 


and deeper Enquiries into the Nature of the Animal Oeconomy, ſo 


n y to the Tmprovement of the Art of Healing, For, fince it 
is confirmed & modern Obſervations and Improvements in 
Anatomy, That the Animal Body is a pure Machine, and that 
all its Operations and Phznomena, with the ſeveral Changes 


Which happen to it, are the neceſſary Reſult of its Organizatioa 
«© and Structure; it follows, that fuch as are vainted with 
Mathematical Philoſophy ate beſt able to ſtudy the Animal Oeco- 
nomy, and conſequently, cxteris paribur, are better qualified for 


curing Diſeaſes. | | 

This may be ſupported by the Authority of ſeveral Men of the 
| Eminence in their Profeſſion; ſuch as Dr. Botrbaave, Dr. 

ad, Dr. Keil, Dr. Morgan, c. | . 

+ * Some Things,” fays Dr. Borrbazve, © the Knowledge of 
«« Which a few Years ago was deſpaired of, are now, from fimple 
and indiſputable Experiments of the Senſes, demonſtrated in a 
*« Geometrical Way by Mechanics. Conſult for this Purpoſe — thoſe 
Problems which Pitcairne propoſed to the learned World, and 
% demonſtrated. Examine What Scheiner, Des Cartes, and Huygens 
«© have written on the Eye; and what Virbor, Sehelhummer, and 
% Moreland have taught us concerning the Ear and Hearing. All 
de theſe prove, beyond Contradiction, the Uſefulneſs of i 
« cal Knowledge in Medicine; and ſhew what might be expected, 
were the Uſe of it introduced into the falutary Art by fome 
«* {kilful Phyſicians, and perfiſted in for ſo long a Time as human 


Patience has been able to endure che idle Syſtems of ſome Sects 


6 jt 


«4 + — 9 14 = 4 \ ! 
: 
* 


igible 


| * 


ak 


73 in his Preface, „that, if ſo abſtruſe Phænomena as theſe 
- & taken for granted, that the more obvious Appearances 85 


| 61 ns —— and Hiſtories with 


ret. EREFAEH. 


cc it will ſally, th that this Science affords. us the del Agne Gr ar 
1 N and Cure of Diſeaſes; For he who knows the Cauſes 
« f 2 muſt, whenever they are deficient, be very 


« we alike to com hend the Origin and Nature of ſuch De 


« fe, Kr is, the Diſeaſe; and certainly he who, has the cleaxeſt 
. Notion of the immediate Cauſe of Sickneſs, is the fitteſt Perſom 
«« to encounter with it: Juſt as it is in a Clock, where. every one 
* obſerves where the Hand deyiates, but none knows how-to. cor- 
i rett it according to Art, but he h, kn the — 64 oo 
<< ture of the Machine, can both find out the r 
« and Remedies for the ſame. 80 that chere is not & T 

. 


2 3 of Medicine, which a ſkilful-Artiſt does not 
Dr. Mead, having given a Mechanical Account of Poiſons, con- 


« to apply to his own Advantage in Practice; and, 
«ty coafels the Excellency of the Mechanic Stience i in 


„ to;grant ſis Ulefulneſs in Pradtice, 5 


come under the known Laws of Motion, it might very ol be 


« ſame Fabric are owing to ſuch Cauſes as are akin the Nin the Reach 
- Geometrical Reaſoning ; and that therefore, as the firſt St 
« wards the Removal a Diſcaſe is to know 2 ſo 1 
likely to be the beſt Phyſician, who, e ſame Aſſiſtance 
underſtands. the 
4 an Oeconemy, the Texture wm the Parts, Moons of the 
75 Bae and the Power which other Bodies have to We. 
4 tions in any of theſe... 
Fort indeed 6ughb any one to doubt of this; i. con. 
«+ ſiders that. the Animal Compages is not an irregular Maſs, and 
4 diſorderly Jumble of Atoms, ** the Contrivance of infinite 


« Wiſdom, and, l \ Maſter- iece of that creatin Power, 1 
«« has been .to- do all Things by eſtablithed. Laws 


+ Rules, and hat Harmony and-Propartion ſnould be ary 
« of all his Works. 


WS were therefore heartily to be hed that thoſe Gentlemen, 
« who are fo much afraid of introducing Mathematical «Studies, 
chat is, Demonſtration and Truth, into the Prattice of Phyſic,. 


<< were fo far at leaſt inſtructed in the neceſſary Diſciplines, as to 


. +. talk ſo intelligibl TALIES even about ab Mat- 
tem, Pry os 


ebe able 40 e, Jadgmens, what ere bene 
ey 


may be made this Wa would not then perhaps decry an 
* Ae of ls much Moment to the Welfare of Mankind, as 
«*yain Eres 7 becauſe it is, difficult, and requires. Appli- 
ec cation 

| * I very roll tha aller Methods of roving.Me- 
ct dicine have been found ineſfectual, by the i was at for 
above two thouland Years; and that, lince of late Mathema 
c ans have ſet themſelves to the Study of it, Men alread) begin to 


Mort Time, if thoſe; who are 
« geſigned for this P are early, while their Minds and 
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ic Bodies are patient of Labour and Teil, initiated in "mn 
< ledye'of' Numbers and Geometry, that Mathematical 9 
«+ wilthe the diſtinguiſming Mark of 2 Thyfcian from 2 Quack 5 
and that he who wants this neceſſary Qualification, will be as ri- | 
„ diculou as one without Greet or 228 | | 
„he Diſſertations of Dr. - Pitrairne; the Honour of his 
«4, Proſeſſion in Scat lum, are a convincing Proof of the e 
« of ſuch a Mechanical Way of reaſoning: Nor could Malice it 
Me were not Igadrance in Confederacy with it, which 
our tny ne om beg benefited by the moſt" De- 
90 monſtr ation ? * 
e © Av all Diſeaſes whatſoever; wann oh eg | 
dent to human Bodies, n elſe 11 
« of the Animal Oeconomy; L e ty of Which 
are more or leſs clearly und rops L to * 
„ ledge of cht Oceny itſelf; | can explain it, muſt 
*« alſo add Light to the ocoult Natures' of Diſeaſes, — thePrac- 
<« tice of  upew 4 ſbrer Foundation; and — 
1 to make and more certain Jr 3 moſt Caſes. 

« 3 0 e bY 
w thought inex 42 ve now 
—_——= r 99 
and if therd r 7 do” not 
ra — 
. clear to all, Fot, if hings, 
* — £99 ge tv ns open acct are clear to 
- < the w not Pofterity,” happier than 'onr- 
22 and eee en and their own 
the Things which Have been long earneſtly 
=o after by the Learned; and are fl involved in Dark- 

? This is by no Means to be deſpaired of, if we conſider the 
err ichltandin the Me- 
* chanical Pilotophy; as applied to Phyſic, is ſtill in its 
. There” were formerly ſome Phyficitns, nor are chere 
10 wanting; even fince the Improvemem of Parte by Philoſophy; | 


«ſame who think that Eeperiment by oben Diſeaſes is'0nly to be 
2 v what Things are hurt-/ 
what in exch H Am the no} codes of che 

„ bidden Natores of Things . avd of a8 
little Uſe to a Phyſician, as it to a Abaler to york the' 
. df cbs Phe wt Rin Ip" Sea, or the wonderful 
Tem of the Loadgobe, Apt, if we diligently cohßder the 
* Re 1 — yang their diffe/#ht „ different Appear- 


ng to the A infinite Variety "of the Conſtitu- 

i Wot — "and the Alr in which we live : If we reflect 
„ likewile"on weir Vario Cortiplications; of the almoſt iufnite 
Variety of Medicines, and the critical Times of uſin — 
% one, den ate avothes and even ſometimes 
from them alto ther; we, nay — a blind, Man 
** ſhould ſhobt R i or one char is deaF tine an Organ, ab that 


| wither 72, 
8 err, 
2 3 


2 N 


W 
_ 0 


& cue Diſeaſes; an 


_ GENERAL PREFACE. : 

% Phyſician, led only by that blind Guide Experience,. ſhould 

x d ny otherwiſe, muſt either not 

7 0 Things, or not ſufficiently have attended 
to We 1 een | e 29. 

—— * But, tho' I would fain perſuade the Students of Phyific, 

that the Knowledge of the Animal CEconomy-is/highly neceſſary 


44 to be acquired, yet I do not deny but that Experiments have 


In ſhort, Natural Philoſophy and Diſeaſes muſt gu Hand in 
«« Hand, it the improving the Art of Curing. it is of... to 
«« make any Uſe. of the laſt without the Knowledge of che firft. 
«6 And [may venture to ſay, that there is no Man that iſes, but 
*« who does it upon 2 of the Animal or 
ſome Notions of his own, which. are more or leſs clear, accord- 
ing to his Skill in Natural Philoſophy. And, for the Truth of 
«« this, I appeal to Dr. Sydenbaw's own Writings, who, by bis Phi- 
<< loſophizing, has evidently ſhewn. us the N of that Science 
«« he ſo much decried, and ſo little underſtood. He was undoubt- 
4 edly a great, Man, and che World-will always be obli 

„% him for his accurate Hiſtories of Diſeaſes ; but there is no Man 
<<, without Errors, and, where one of his deſerved Character falls 


fince the animal Body is a Machine, and 
elſe but its particular Irregularities, De- 


4 
Diſeaſes ate nozhing 
a blind Man might as 


e fedts, and Diſorders, 


| 410 t as well pretend to 
leere 


0 | Diſeaſes, without Engng the natural 


<<. as 8. Perſon ignorant of Mathematics and Mechaniſm to cure 
tio 


% StruQure, and Operations of the which he 
«+ to regulate. 


«« and a competent Skill in Arithmetic, Geometry, and Algebra, 


«+ to enable him to reduce the Forces and Operations of Bodies to 
& a Calculus, in Order to find out the Adequation and P. ion 
„ between the natural Cauſes and their Effects: So the like Ma- 
«++ thematical and Mechanical Reaſoning, joined with the Hiſtory 
of Diſeaſes, their Symptoms and Cure, drawn from Rxperience, 
are both neceſſary in Phyſicians, and one without the other is 


«+ altogether inſufficient. It is a little ſurpriſing thereſdre t heat 


* ſome Gentlemen of the Faculty declaim againſt Mathematical 


and Mechanical Theories in Re Madica, ſince this is in Effect to 


maintain, that Medicine is grounded upon no Principle at all; 


«+ that, if Diſeaſes are cured; it muſt be by Chance and chat con- 


cx 25 ntly there is no Difference, but that of a Diploma, between 
_ «, aPhyfictan, and a Quack. is evident to all Experience, that 


CP RAS EP EIT, go wut no) roots anod7 0 
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new of Diſeaſes, or new Symptom s attendi ing the fame 
„ D daily ariſe and offer th ves in the Practice of every 


46" ian, in which the Hiſtories of Diſeaſes can be of little 
„ Ui And in this Caſe, where Experience fails, as it will in a 
, thouſand Inftances, every one, how much ſoeyer he may declaim 
again Theores, preſently recurs wo” | 
. is, true or falſe, light or © and accordin V attempts the 
« Cure at leaſt for a and ſo the Patient often 


pays dear for what the Doctor decries, only becauſe he does not 
„ underſtand. Bet I mot do our Phyſicians the Juſtice. to owh | 
chat they wow ſem" pretty generally diſpoſed to abandon My- 


ve ſtefy for plain Sexe, and to ſubſtitute demonſtrative and e 


. perimental Truths, in the Room of uninceffigible Terms, occult 
„ Qpallties, precarious Hypotheſes, and that infinite Jamble of 


- « Chymical and MetaphyficaPfargon, which had a long Time 


for the Rationale of Medicine. A moderate Skill in the Mathe- 


„ maticsg and n tolerable Acquaintance With the Mechanical Pow- 
«ers, begin to be reckoned a 


ification for one who 


oy recuts" to Ris own Theory, ſuch as jt * 


„would make a Figure in his Profeſſion; and dis to be TH 


that this," in Time; Will come to be allowed as the true Cha- 


racteriſtic of à rational Phyfician, as diſtinguiſhed from an Em- 
” 77 And indesd, fince it is the Bufineſs of a Phyſician 

ait Nature in its Operations under, the moſt nice and di 

«« Circumſtances,” it is tmpoſſible he ſhould acquir himſelf herei 
„ich Satisfaction" and "Succeſs, ot act otherwiſe than at bli 

. <Randomn, if he has not the Skill of ap | 
Mathematical Quanticies ani Propo to the Mechanical 
Powers; upon which all the Laws of the Animal Economy, and 
the Effects and Conſequentes of Motion in the mutual Action and 
* Reaction of Bodies, entiteh depend“), 

w— © Tis from the Knowledge 

* or the Laws and Principles” of KM 


otion in the Animal ine, 


ting, as Occaſion ſerves, 
er 


Ache (Rs _ 


that the Dilcaſe can be foutid out by 4 fational Dedudtian from 


the Symptoms; and from hence alone can the general Indications 
of Cure be taken, For he who is ignorant of che Diſeaſe, or the 

ce e State of the Organs and Fluids in which the Di 

** conſiſts, can never form any rational Judgmentof the-moſk 
per Methods of Cite. 1 a we 2 * 
Any one, by a little Reading, may | 
„ real- or reputed” Powers, Virtues, and Properties of Medicines, 
-< fo'farasthe Experiences of others have been Committed to Wri- 


7 reduced to general Rules: but this is the leaſt Part of 
8. 
how to adt at Random and to do Miſchief. Bvery 


eafily inform himſelf of the 


yſician, and he who. only knows thus much, knows on! 
A now 7 1 
ted wi 


(or even his Man at a Year's Standing) be acquain 
* the ſeveral Caffee of Medicines malte up by him, or fold in his 


«© Shop he may be well verſed in the ſeveral Tribes of Simples 
and Compounds, and be ſufficiently acquainted-with the ſeveral 
| Jigreties, &c. and 
"Tis one ching 

40 to 


Claſſes of Cathartics, Emetics, Sudo 
yet be no better a n his 
aa 4 \ 3 | 


4s 
4 


ms * 


3 


- 


* 
ces, 


of theſe; te be choſen 3; How far-e0 
Ia ens be moderated and 


-be'-fuſk- 


i 78 the Gute Serena, ſa SE 66 FEED 
e Laws ties that certain Carpiſcles, floating in 
4 Humour of nh could not be the Cauſe of his D 


7 


the Bottom of the Eye to be able to depict their 

Wherefore there was a Necefi fon ere,» — 
++ 'apd. whether I haye found he tre ne jo ub 6 the Ma: 
* thematicians. For n 1 Part, I cannot; help thinking, that this 


eee iin e Method of 
ractice | 
uch great Diſcoveries having already been made by Mechaniea 
_ ying, tho cs ples 49.the-krs of earing Diſeaſe 
Brown might well concl ly app bis E. Encomium on Dr 


| 5 1 5 is a remarkable Inſtance of the ip ng true Ma- 


Frits rie of Medicine with theſe poedc Lins: „ 
bag My raptar'd Maſe Ges wich . 5 4 
ag New Ages roll alon ” new Nations riſe ; Nachr. 

eee 2 n 


« And raiſe Structure to 1 . 
4 Es 77 wt * 
Sees Sickneſs fed, Health bloom in ex ry Face, 
1 . with low reladhan Pace 


45 F 
ext {embed auger Youth, | 25 92 9 
5 Schwe the Mi And Vght the to Truth. |, 

| - 6; Accordiag'to Dr. Mead, & "it proceeds from yarious Cauſes, of 1 ich the 


rl, god gradually formed in the Arteries es of the Rering 
Fires For the Conf . of this ObſtruQtion is is, that the 


as 2 


2 Objects 29 Brain, fn Gs, I have obſerved that this Specjes of 
EE. bay waa prey La 
aſation o 


» Or dy a Tumour f upon. the Place, 
<< where they om th Te mnt Eyes i, L Pies ore: 
. Animal''$ ntercepted.' '—Grounding his Method 
.- of PraQtice on wal Cys, be hy cn neo | Diſeaſe which was gene- 
taby reckoned dude rr 
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ng to. the common Opinion becae they mult 100 ne | 
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wal White dark Hypot ah 00 more | 1 \ 9 * 
liſſen ta romantic, Tales; nds 1 
4 reps — e . my 
** Ws 
© * Rat ty s of | | 2% 
) 
„. e otry before her fly, $44 
% | * And Tout and irs grow heveach her Bye,” n 


A to the Ulchulnes of Mathematical Learning to ek, ir 
be ſuſficient to give what Dr. Ways f s og this Subject, in 
Dodication of his hs Alrprony ant rogr „ is: I ſhall be 
, | Sciences are not my- ſpecial Province. 
6%, . ow of God, the Advancement of Religion, and 
155 with. Scriptures, | are the peculiar Studies which 
ow” Naarn has afligned me. 1 know it, and I'aflore the Divine 
„ Fayaur, Bug am free, and zealous to declaze, chat, wichout 
. com ſome Acquaintance With theſe Mathematical Sci- 
» * ences," never Arrive. at ſo clear a Conception gf: many 
aca | in the, Scriptures ; nor could I raiſe my Ideas 
4 of God the 2 to ſo high a Pitch: And I am well aſſured 
Sacred Function will join with me, and orf 
8 EY ruon from . * 8 
— e n Ade Theatre un which 
"We el ip the Bible hav been ung d. 
is it tie that we ſhould trace the Wandegings of Abra- 
„ ham, that great Patriarch, and the various Toils and Travels of 
— and the * fuel in ſucceſſive Ages, without ſome 
: 4 pbical Know +; thoſe Countries? How can our 
0. — follow — leſſed Apoſtles in their laborious Jour- 
#* neys 3 Zvrepe and Ala, theit Voyages, their Perils, their 
„ Shipwrecks, and the Fatigues they endured for che Sake of the 
| 1 Golpel,; unleſs we are inſtructed by Maps and Tables, wherein 
Regious are n and exhi- 
15 bited in one View to the Eye? If we look upwatd with, David 
© to the Worlds aboye us, We conſider the Heavens as the Work 
_ © of the Finger of God, and the Moon and the Stars w. 4 
„ hath ordained: What amazing Glories diſcover: themſely 
« our Sight? What Wonders of Wiſdom are ſeen in the — 4 
„ Regularity of their Revolutions ? Nor was chere ever any ching 
that has contributed 10 anlage my Apprebenſions of the im- 
% menſe Power of God, the Magnificence-of his Creation, and 
«©, own. tranſcendent Grandeur, ſo much as chat little Portion 
10 * r I have been blo to Ps — =_ 
a recom it to ng Students e fame »but 
4 „ Lwauld perſuade all Mankind, if ĩt were. poſſible, to gain ſome 
„ of Acquaintayce wich the Vaſtueſs, the Diſtances, and 
the Motions of the Planetary Worlds, on the ſame Account. 
1 25 es an unknown Enlargement to the Underflandiag, and 
| f rds a divine Entertainment to the Soul and its better Pow- 
4 a4 40 ers. 
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Ar GENERAUPREFACE..: 
« ers, With what Pleaſure and rich Profit would Men ſurvey 
„ thoſe aſtoniſhing Spaces in which the Planets revolve, the Huge- 
40 2 | "7 79 ———————— lo- 
«« tions ? And yet all theſe governed and ath ach unerring 
Rules, that ey never miſtake their Way, nor loſe a Minute 
« of their Time, nor their appoigged Circuits in ſeveral 
** Thouſands of Years. _ Wen we mülſe qm theſe Things, we m 
« loſe ourſelves. in holy Wonder, and cry out with Pſalmiſt, 
Lord, what is Man that thou art mindful of him, and the Son of Man 
© 4 that they Bruſh wifit him n 
Laſtly, upon the. Whole, are the Mathematies ſo truly noble, 
uſeful, and excellent, as has been juſt now repreſented ? And ſhall 
We affect the . vain Trappings of Words, and the Delufions of a 
„ painted 9 while the Naturg of Things lies rded, 
umd the Uſe of plain Reaſon is fet afide ?® No; but rather 4 let 
uz take a View of theſe Sciences in all their Splendor; dignified 
Din the Robes of Nobles, glorying in the Titles of Princes, and 
0 r the Thrones of Kings themſelves.” For, to ſum 
up the Whole in the Words of Dr: Barrow *, let us ftudy'* the 
Mathematics, which effectually exerciſes, not  vainly deludes, 
. nor . torments ſtudious Minds with obſcure Subtil- 
ties, perplexed Difficulties, or contentious Diſquiſitions ; which 
_ © conquers without Oppoſition,” triumphs ' without Pomp, com- 
. without Force, and rules abſolutely without the Loſs of 
Liberty; which does not privately over- reach à weak Faith, but 
_ "openly aſſaults an armed Reaſon, ' obtains a total Victory, 
and puts on inevitable Chains; whoſe Words are fo many Ora- 
% racles, and Works as many Miracles 5 which blabs out nothing 
_ '+« raſhly,” nor defigns any thing from the Purpoſe; But plainly 
e denionſtrates,” and readily performs all Things within its Com- 
. paſs; Which obttudes no falſe Shadows of Science, bnt the : 
Science itſelf: The Mind firmly adhering to it, as ſoon as pol- 
i ſeſſed of it, and can never afterwards, of its own Accord, deſert 
«it, or be deprived of it by any Force of others. Laſtly, (ſays 
„be) the "Mathematics, which depends upon Principles clear to 
the Mind, and agreeable to Experience; which draws certain 
_ *-< Concluſions,” inftrudts by profitable Rules, unfolds pleaſant 
_ | © Queſtions, and produces wonderful Effects; which is the fruit. - 
ful Parent of, I had almoſt faid, all Arts, the unſhaken Found- 
ation of Sciences, and the plentiful Fountain of dvantage to 
human Affairs. In which laſt Reſpect, we may be ſaid to re- 
Doeeive from Mathematics the principal” Delights of Life, Secu- 
| $3.25 I “ rities of "Health, Increaſe of Fortune, and 8 of La- 
N | *© bour. That we dwell elegantly and commodiouſſy, build de- 
N _ «cent Houſes for ourſelves, erect Rately,Temples to God, and leave 
| „ wonderful Monuments to Poſterity : That we are pro f 
. thoſs Ramparts from che Incurfions of the Enemy, rightly 
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| + *: Ini his Inanigural Ofation on his Adqnittance ; to the P 6 7 
A-edo his Mathematical Lector. n. * 
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and manuge War by Art, and 
S. E 8 A 
10 22 —— deceitful Billows, inde dire@ Road through: the 


eſs Ways of che Sea, rr Ports, by 
4. . a K ſe — the Winds: Sally, ai oſs right 1 
« Our ecbunts, do n 
« calculate ſcattered _— am es Vo IK: them, 
— 22 of nope rn vi 0 4 dhe Bowl be 
66 e C 8 
% Lands, 9 N Melts e . 


lande, — distribute every one his on by a juſt Meaſure; that 


* witha t Touch we © thruſt Bodies forward, which Way we 
„ Will, — ſtop a huge Reſiſtance with a very ſmall Force ; that 
64 we accurately detineate the Face of this "Earthly Orb, and ſub- 


«4 dhe Hitefvals, 


«© je&t the Economy of the'Univerſe to our Sig ht: That we a ele 
«digeſt the flow i _ of Time, diffinguiſh what i is ated 
rightly. ccount and diſcern the various Retu 


«© of the Seaſons, Periods of the Years and Months, i 


4 alternate 1 Days aud Nights, the doubtful Limy 


„of Light and Shad aud the exakt eee of Fun and. 


6 2 chat we the Solar Virtue of the Sun's Rays to 


„our Uſes, indefinitely extend the Sphere bf Sight, enlarge the 


Jos: —— pearances of Things, bring remote Things near, diſco- 


adden Things, trace ature out of her Concealments, and 


| . anfold her dark bi) · 1 That we delight der Eyes with 
beautiful Tra 


— y imitate” of 17 Ns and * 

„ the Works o Nature. mitate did I fa 2 2 

e ſorm to purſelves W not in Reik, "a it Things 8 
** 


„1 ſent,” and repreſent Th 4 ; that we recreate our 
. und delight our Ratz, With mel 


odious Sounds, wig: <4 
«6 jnconſtant Undulations of the Air to Maſical Tunes, add a | 


„ fant Voice to h fapleſs Log, and draw a ſweet Eloquence 3 


% rigid Metal ;*celebrate our Maker with harmomious Praiſe, 
5 and not unaptly imitate the bleſſed Choirs in Heaven: That | ye 


. «6: approach and examine the inaccpffible Seats of the Clouds, di- 
, flant Frafts'of Land, ard unfrequented Paths of che Sea; lofty 


« Tops of Mountains, Jow Bottoms of Vall . _ Gulphs -F 


e the Ocean; that we feale the ztherial cely range 


« thro* the celeſtial Fields, meaſyre the Magnitudes and deter- 


mine the laterſtices of the Stars, preſcribe inviolable Laws to 


the Heavens themſelves, and contain the wandering 3 of 


the Stars within ſtrict Bounds: Laſtly, that we may com 
the huge Fabric of the Univerſe, admire and contem engine te 


* the wonderful Beauty of the Divine Workmanſhi 
« the incredible Force and Sagacity of our own WA by by An 


Experiments, as to acknowled the Bleſfin of Heaven with a 
„ pious Affection. * * * 


& T omit the advantageous Spur to our Reaſon, which accrues 
from this Mathematical Exerciſe, both effeAually to turn aſide 
i he Strokes of true Arguments, and warily the Ty” 
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% falſe Ones iſdute ſtrenuquſy, as well as judge .falidly? 
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eren but lightly, to ruin over the principal Heads of theſe. Things: 
Wh can ;juſtly deſcribe the Limits, can fully con 
- © the Advantages, can perfectly exhauſt the Praiſes of that Sci 


_ Seen Relig of Mathematical Learning is ſq 
r that the Conveniencies of Life and Commerce cannot 
be had without it, nor the Mind be ſo extenſively improved in the 

Nature of Things, as hath been juſt ſhewn;. yet it is well known 

what Difficulties the Students in theſe Sciences meet with, for Want 


_ Other) Lam inclined, to think, that I cannot empl of my 
 Jrifure Hour more to the Service of the Public, than in atempt- 
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EBACE. 


— —— to. kde nl 0 oft paid) for en- 
couraging a Work, which, eee ty 1 


> EDI 
will be che Bul 
les 1 N To which 


Perhaps ſome 

and ether what 

take this for Anſwer, that if any Perſon would 22 

a Treatiſe of the Nature of his with nothin AN own 
Invention, it would be a poer Performance DN L ſhall only 


wales Fahy av je pat of thei containing ſome Things 

new, ee 4 cage — E 

| Can is, ir 1 | 
— make thiß Work; not 72 ery N 225 
ner, ; by carefully aiding 4 poem | 
f any tedious Prolixity 2 the — 7 I have to add further, is to in, Td 
ck . of fire the Critics can to excuſe ſome Inaccuracies of Stile, and 
thole- to aſſure he Pahl char if in meets with dug * "ORR 
djoys. R 


3 ber hun; oon 
ne uu. 4 . 


| * e ee eee ee e eee 

a - Arithmetic, Aſtronomy, Book-keeping, Catoptrics, Chance, Chrenolo- 
„ Conics, Decimals, Dialling, 8 ing, Exponentials, Fluxioas, 

ie Gauging, , Gepgraphy, Geo unnery, Hydraulics, H 
graphy; Hydroſtatics, Infinite Series, Levellin Lending Longimetry, Marine g 
ture or Shipbuilding, Menſuration, Moien Laws, of; Mufic, ogy of; Navi- 
 gatipn, Perſpective, Planometry, Pneumatics, ProjeStte , 7 Sur 
veying, Trigonometry; &c. With the Conſtunction my | 
e See n en may, «Seca 
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of Numbering was uſed by Adam and Eve in Paradiſe, 
for communicating their Ideas to each other, of ſo 
many, or ſo much, c. but in the Begi 2 whilſt 
the Manner of Men's Living was fim Things 
were in a manner common, as there was not then any wear ich 
requiſite or neceſſary in Numbers, an Enquiry into the Nature or 
2 of them was certainly much neglecte. 
ough Hiſtory neither acquaints us with the Author, or Time 
of the —— of Arithmetic; yet is it natural to ſappoſe, that, 
- when Commerce firſt began in the World, then, as — kind of 
Computation was abfolutely neceſſary, Men e in 
to 2 themſelves to lady the Properties of N 
e e e Art | | 
All Arts and Sciences have had their As., 1 0b er 
have appeared with greater Splendor, and caſt a ſtronger Light; 
but this Splendor, this Light, and thoſe Times of Knowled 
have been, many Times, not only of ſhort Continuance, be 
3 1 Ages of Ignorance and Ob- 
urity 
For the more regular N Ns Progreſs of Arithmetic, we 
ſhall,endeavour — 4 it ** the ſeveral Ages of — 
And, as we are in the Dark —— the Aſſairs of Mankind be. 
fore the Deluge, the firſt Age of Ari ic, and many other Arts 
and Sciences, may be computed from thence, (about 2 or 3000 
Years before Chrift, for Chronologiſts are not agreed in this Point) 


to the Time that the Greeks travelled * and Babylon, 8 


* 


SS 7 
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PREFACE A AAIT Rur Tie- 
boar dc Vers before Cure) Tor the Improvement of themſelves 
in Literature. | | 

"Art "the eee wer ths firſt Navigators, n 
«« vals for many Ages,“ it is natural to ſuppoſe, that Arithmetic 
muſt either have been invented by them; or have received grau 
Im from them. For, in Order to carry on Mercantile” 
— is — Computations, and is the 


Mother of Invention: And this Suppoſition is conſonant with Hiſ- 
tory, which r — 


en Oe goed 


Arithmetic paſſed into Greece; ſor the Greeks had no Letters, until 
Cadmus, Kin of Baia, brought them, and Arithmetic, and Na- 
vigation, nd Cent hots — and ſet up Schools, and 
taught Arichmetie, Trade, and Navigation (about 1440 Years be- 
fore Chriß.) From Phanicia' alfo + Trade and Arithmetic were 
carried into Egypr.——To/ephur ſays that, when Abraham was in! 
Egypt, he taught Arithmetic to the Egyptian. 
ough Arithmetic, like other Arts, ———— | 
rade, and improved by Degrees, and in -this firſt Age fell fr 
ſhort of che modern 8 Ks; et they had lu «very god Foun 
dation for an Art of Co ; for they were not t of: 
that Method of Notation it ſtill uſed by us, nd called the Arabian, 
For which excellent Notation, the Arabian ackn them 
nt — Genius of the [ndians. This is all we know / 
the Progreſs of Arithmetic in the firſt Age of Learning, 
Jos yr paſs" on to the ſecond Age of and'Scien--- 
ces; which is for Ge lt Pare — — begin- 
ning with Pericles (about 460 Years before Chrif) and ending with 
the Death E 
bange F T9 et 
*x#;*; ook TE 
aotyth 951 e Gennliches af: hows 0 0 
10 this Age flouriſhed a Number of lead Men, viz. Thale, 
Plats; Ariffeele; Pytha the Inventor of tlie Multiplication 
Table; Er. who travelled Gato Z Dy and various Parts of Ig, in 
Order to acquire a greater Dore of Knowledge in Arith 85 
on V Aſtronomy, Ar. which "they brought OR 
ught eir Countrymen., The Greeks made Uſe of two Methods 
of þ otation; the Firſt of which * ſame Nature as the 
Roman Notation, (which we ſhall explain y3) the other and 
beſt Method was thus; The firſt nine Letters of their Al 
4, , T. A, E, 2, U, 6, l, expreſſed the | firſt Numbers from 1 to g the 
next nine Letters x, A,M; V, L, Ny i repreſented any Number or 
Tens, from one to Hine, viz: 10, 20, ” $6 40, 56, 60, 60, 70, 2 


N ' Any Number of Hundteds they expreſſed 
eee ha is waking by other Okt; an 
» Unit en. t Hiſtory of lu, i bj 


. = 9 4 
Ani. 


8 


_ 


| Which Obſervation naturally brings us to the 9 


ave ſhall juſt deſcribe: The Letters made Uſe of 


—10022400, c. When a-Nutmber is e by more- 
Letters, aud Part of i — — it is pro- 


PA r 4.C/E fe the AA 1 eee 


E 7 of — * . 


From the Greeks; Arithmetio was, handed the Romance 


and Sciences, which. commenced at the Birth of our Saviour, and 
DETOX hou ug: by en, 
er ene ee O in an fl 
Med wo. Tie dd WR Ke e ah, - 4-45 
+ The Reman Metliotlof Notation, as inis-fillin Uſe amadgh ue; 
by the Reman, for 
this were, I. V. X. I. C. D. M. The betta I mm de- 
note a it; V=0q, Xt=220,, Lz=c0; C= tov; 
„they had no different Value | their Places, 
bers were expreſſed by a Repetition of favs of hes Letiers 
the Letter, denotiug the greateſt Value, * SR generally placed to 
the left Hand: Thus II-=z, III z, Ce. +186, V 
7 e. XI ZIO-＋I II, XHemt 1212, Ga 
to Ci ad, XXX==10+ 1ro4+102230, Se. 250 
=b6o, EXVIN=;0+1to+;+14+14-1=68, Cc. DX=>500Þ1 
==510; DC:25004-100==600;' DCCLXXXVII= 500; + 100K 
. „ 
to expreſs themſelves more compendiouſly, they ſothetlines. 

ee a leſſer Vale before a greater, and in ſuch 

their Difference is to be underſtood: Thus, IV= ray "time. 

101z9,X=10--1—1=8, —— 
than 


per to diſtinguiſh it from the Letters on the left Hand 


2 4. thus, for Inſtance, e Gs / @,XLIX, | 


inſtead of CXXXXVIIII. n, 


 EDALIX, feed of CCOC IL.” They kad Ab ae 


Peculiarities in their Notation as follows. Far Dj oo, they ſome- 
times write IO; and the Addition of eve 2 Number 10 
Times as much; thus, 12:2==5000, 139 —— e. Alſo. 


2 el ſometimes wrote CLI; and, enn 


they expreſſed 10 times as much as before. Thus 

88 r But, for exp —4 

Number of Thouſands, they had yet a more compendious 1. 
by making aDaſh (—) over 4 Letter denoting a Number 


than a Thouſand; thut, V go, FI=6000, T 16060, 
[I=70000, E=100600, nds thoolndThounts= aM}- 


lion : MM— 2000000,t5c. H tha though Num- 
bers are more Tomipendioully expelled, actor to this (Roman): 


Method of Notation, than by e common Method; yet, they ars 


but few, if compared with what are otherwiſe. And if we con⸗ 
er hog hor i ot ſuch 3 regular Progrſion in the Value of the 


Id 


's Supplameat 36 kn, Lass N ter 


pie t A eee 1 
fmple Charafters, Ot. in the Rb. 


Arabian, it will ek _ 7 che 
8 for 


e were iu 
on berg the Progremon in the — — 


From 1 to 5g was expreſſed in the common 
then 60 was called 4 dne prime, ned] 
a oa e 1=60; twice 60=120, & Sixty=times 


60 or a Sexageni feciaifla Was thus expreiſe, If, &.. 

fimal Faces, umerators le N 
per Letters, and their Denominators by one or more 
either over the Numerator on the left or under ir on the 


right Hand; thus, the Fraffon £8 was vrows thaeKf cr Tor e 


readier P of Muli and | 
Mes vere mads Ve plication — 


- 


. — . | 
for kwowing che" Names of the Produty e 
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Abend i fo very. troubleſome Cay er 


Men, Who went there to ſt ' the Arabic 


der to find, that, as 2122. the Sexag 
. 
reg. went firſt out z but 
were continued until the. Invention of Decimals. 
We cannot find the Romans made any r 


+ By the Moors Atithmetic Er into Spain; from Spai 
it was carried into ſeyeral other urope by pf phages date 
„ (an even the 

Greek Learning from the 4r Verhons, before they got the Ori- 

ginals dere imported by the Saracens. 

the long Period of about 1100 Years, from the End of 
the tand Age of Arts and Sciences to the Commencement of the 
fourth, almoſt all Brahe lay in a State of Slavery, attended with the 
Ravages of Superſtition and Ignorance. ': In ſuch,a State, th6 very 
Principles of \Stence moſt almoſt buried in Oblivion z however, 
this is the moſt ancient 8 in which we can trace metic in 
Eureye, Dr. Wallis has ſhewn by good Authorities, that it ,was 


known in Zarepe before the Year 1000. He has particularly ſhewn, 


that Gillertus a Monk, afterwards known by the Name of Pope 


| r eee (who died in the Vear og) was acquainted 
with this Art, carried it from Spain into France long before 


his-Death. He has alſo ſhewn, that it was known in Britain before 
the Year 1150, and far advanced in common Uſe before the Year 


1250; as-is evident by the —— en Sacro Baſco, 


who uigd apout the Year 
As to che Antiqu ity BOS Fignred, the the ſaid Dr. Walks 
winke their Uſe in was as old at leaſt as the Time of Her- 


mam ContraZus, (who lived the Middle of the eleyenth Cen- 


tury) and, if not frequent in o Ain, ve ot at leaſt inMathe- 
matical „ and eſpecially in Aſtronomical Tables. He gives 
us an Account of a Mantle · tree of the Parlour-chimney 2 
ling-Houſe of Mr. William * Rector of Helmdon in Northe 


en, be et 


Both the Letters and Figures are ef an antique Form, agreein 
enough with chat Age; hence the Dr. conclodes, that the = 


| ſuch igures haves (in, e ee * 
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— — it to have been ſame- - 
what more ancient, becauſe the he the Figures, though notcome | 
juſt to the Shape we now uſe, aa — then conſiderably varied | 
from the Arabic; which had then been ſome Time 
i On Fat Chat « N coming 

ually with 


2 condimmdn Uf in England, a- 


Lout this — may be alſo ſupported by the Date on © Chalice 


in the 


Church of Malt Bicknor'in Monmouthſhire, which, Mr. Green 


ſays *, is —— ee and Mode of the 


oe age of Int 

that i Age of fr eng 8 
P ; is, t the e 
e Ws 


MW Eb mills of of Lexnivfy, (and may 


God, and Encouragement 


of pr Men!) — nor a fin e Year, paſſes, 
t 


a Diſcovery of ſomething e "great Im- 
Fo para the Sciences. 
N Diſcoveries ad Improvements” of this 
wire a Volume; we ſhall, therefore, only take 
Notes barenk » , thar Decimal Arithmetic was invented abont 


the Year —_— The firſt that uſed Decimals, in extracting the 


Square 


man BuckLeus ; hm vn 


mals Was n Stezzinue, about the Year 1585. Av to Circulating - Au, 4 


and — ot are not miſtaken) our Country- 


writ an expreſs Treatiſe of Deci- 


Decimals and Loggarithims, we ſhall give their Hiſtory rs 
and ſhall only here add, for the Sake of the Curious, 4 Lift of 
Arithmetical Writers: 

Pfellus wrote in the Year 1008; In the Year 1503. Oy 
— 1504. Carola. 15 13. Blaſs 1514 Boethius, Sificeus—1515. 
Lax—1520. Sniffet—1522. Tonftal—1526. Cirvllo—15 30. Brad- 
* 32. KA 153 1 Morfianus, Peurbachius 15 37. 


e .Bronchor ft, — Rr nn 40. 


Aer Cuno, 9 i Archimedes 


inn,  Rheticus — 1559. 1 65 Scalichius — wo. 
ie. — Beda—1 


— 1350 Le, * 


. — 27 — 15 I 565. 2 5 1573. Beaufardis, 
os Lt] ophantus — 1576. i 7. Larger , 


1 
1595+ 
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Salipmactus—15q80. Rice . 
e e . TH e, 1171 ” 
2 8 592. Piſcator — 159 y "#22; hg 

Helmreich— 15 „ Snellius — how, * — 
Buteo—1600. 4 — Reymers, Schey, Sculten, 

Wen , Us „1602. 70501603. Caraldug 
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 Clichtoveus, Daviden,: Richtern, Rieſeus ( Jſaaci Remane Wafer, 
Warftifaus——— 1604. Cortes, Fri . 2 1 
2 Chauvet, Hafling, —— Cl ve, 

onus LP ft) —— 160g. arlnamus,. I PIR — 
292 lagovels, 2 — 5 15 10. Laſts 
1611. 2 — 
. rinus—1612; 2 3 
off 5 

ten, M —— II. „ , 
Finchius, 8 9 i. 
Faulhabern, — hw Lan 

Dun erg, | 
2 2 2 * inus, Strubius + 1620. Hauer n, 
8 A * 


2 
An 


„Iii 
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9: 


miar, 7 —— 1649. ee 
e ig rommaus, Meier us, Me Margot, Notre 
— Pigrantonius—1 6g 3. 
—16g6. Wallis, Williford———1658; y ore 75 
Ræcora 1660. Bebm, Lectaudus, Wingate-——166 1. ; — 
3662. Strauchius-——166 3. Dake, Lavera, Schottus—1 — -og 
— 166 56 Kircher — 1666. Branker,.. Pajottuu, Pell——1667 ,+ 
Clavel, Voigt 1668. Baker, Philips, Ty 1669. 
Beverege,. Graffenried!, Header, Famblichus 25205 Larago/a— 1670. 
Brown, Tackon Nene. 167. Clark, Fontaine—16953. Morland, 
Severius, Tabing,' T4167. Braſſer, Gattignus, Mercator | 
1676. Forbes, Hugerus— 1680. Oxanam, Tartaglia 1687. Fore 
daine, More 1690. Hawkins, Mandey, Piclering 1693. 
Leybourn———— 1694. Proflet 1695, Chamberlain, Fear 
7. MI. 1700. Ayres, Coc 1 Heinlin, Stur mius, Treu 
Mes 10. Harris, Lydal, Royer, Ward, 2 5 — 1714-C 
1720. Fuller, Gordon, Hatton, Jones, $ 1423. Walloon 
5 Claircombe - 1728, Chambers, Hayes, Hill 17g. 
eln — 1.731, Leadheter,. Hadglin— 1732. Grey, Nin 
1735. Kirty, . Martin, . Shelley, Step hens=—=-1 7/36: Barrame, Men 
—1737- Gore, \Stenchouſe———1740. 4 We 11174. 
2 —17 43. Halme 47 F ier, Wor 
7075 Ir Pardot—==] . | 
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e pe, euning . 5,69 
* thus given ſome Account Ache nl Wo, reges 
rithmetie, we ſhall now proceed to ſay ſomething. concern; 
ſefulyels ;which at firſt Glance appears 20. be ſa great. a to'be: ill © © 
| = le ; for, * Hey as cauld not fo much as have a com- 
Gab ct 0 "4. ; 4 © 29k 
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„ Plats held is in Jych Efimanion tht be fad, « Take away Arich- 
„ metic, Which i the Art by which we come to the Knowledge 
de of Weight and 22 re, and all that remains is baſe and of no 
< Eftimation.” It is an Introduction to all other Arts and Sciences, 
and, without Þme Knowledge. firit obtained of this, it would be 
impoſhble to make a Frogyy in any other, enen 
Numbers are ſo much the Meaſure of every Thipg tha is valg- 
able, that Sir Richard Steele thinks it is not poſſible to demon- 


« taking, without them.” © _ eee hal | 
The moſt ancient Method of Numbering was by the n ; 
to which Solomon is ſuppoſed to allude, when, he ſays, aum 
comerh  avith Length of Days in her_right Hand; and Solomen 
in its Praiſe in another Place, where he breaks out, 


s greatly 
2 K. Lord, hf diſpoſed all Things, in Meaſure, Number, au“ 
71 | | 


. | | P wa 
Kcitkmetic with ſhew us the great Advantages that may redound 
to Science in General, by a happy Notation or Expreſſion of our 
oughts ; for it is owing to the Fabian Method of Notation (ſee 
>hap. II. 1 12 that the moſt complicated Operations are ma- 
W ſo much Eaſe and Diſpatch. _*. , f 
; This Art will, er, us the Conduct and Mannet of the Mind, 
when employed in the Exerciſe of Eg and the great Advan- 
tages derived. from an artful Method of. claffing our Perceptions. 
For by conlidering Numbers as divided into Parts, (by the Method 
of Notation) we are able, eaſily and readily, to perform that by 
conſidering their feſpectiye Farts, which would perplex and con- 
found the Mind, to conſider their Wholes, without confideri 
their Parts ſeparately, This manifeſtly appears in the Operation 
of Addition, Subtraktion, Multiplication, Dixiſion, , for, 
"though it goes beyond the Limits of the Human Mind to find the 
Sum or Product of two. very large Numbers, without conſidering 
their Parts ſeparately, yet, by finding the Sum or Product of their 
ſeveral Parts, we, With very little Trouble to the Mind, eaſily and 
readily, find the Sum or Produd of their Wholes : Since the Sum 
9x Produ. of all thir Parts mal be equal the Sum or Produc 
their nns I l 4 
It is nom high Time, and neceſſary, to give ſome Account of the 
reſent Performance ; for, as Arithmetic has been treated of by 


Need af this, or any othet neu Treatiſe on this Subject; and, there- 
ta ſend a Book into the World on a Subject that has 
through ſo many Hands as this hath, without ſome Introductory 
Acto dat, is but little better than expoſing it. I ſhall therefore 


4 | oblerve, that, ſuppoſing I could not make any Improvement in 
| COT IS hnatiin is to pabliG =. Courts oi Od dior 
2" 3"uþ3/7: +l 0 e ö | n 7 
i ee eee, We. 1744 © 4 

_ I CIO ba - SUSE . 5 L -phemarkchy 


« 29h | 
* * 


* 


6e ſtrate the Sueceſꝭ f any Acton, or the Prudence of any, Under- 


Fach 7 Multitode of Authors, haps ſome may think there is no 


Pie oth AA rn ie. © ankey 
Weight, and Meaſdre; and, without it, | 


* * 5 9 
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= . thematics, it would be neceſſary to have ſome Treatiſe of Arith- 
* metic to render that Courſe compleat ; and therefore” this alone 
* would be a ſufficient Reaſon for Writing on this Subject: But this 
it is hoped will be found to be the leaſt of my Reaſons in Vindica- 
tion of theſe Eſſays. © © | ” a | 
| Long before 1 had any Thoughts of publiſhing” a Treatiſe of 
, _ ' Arithmetic, 1 looked into ſeveral Arithmetical Writers for the De- 
monſtrations and Reaſons of all the Rules; but did not meet with 
| any Book that contained them, The greateſt Part of the Treatiſes 
. that are moſt eſteemed, are ſo very deſective that they do not fo 
much as contain the Demonſtration of a ſingle Rule. The beſt 
that came to my Sight were Fard's Introduction to the Mathematics 
and Kerſey upon Wingate; but the Rules are few in Number that 
theſe have demonſtrated. In ſhort, it is notorious, that moſt Writ- 
| ers, Teachers of Arithmetic, have too much negleQed this valu- 
* able Part, without which a Perſon can only work by Rote, juſt as 
a Parrot is taught to prate; not having ſeen the Reaſon or Inveſti- 
gation of the Rules he makes Uſe of. Hence ſuch a Perſon, being 
aſked how he knows the Rules to be true, can only anſwer duch 
an Author, or ſuch a Maſter told me fo: How liable then is ſuch a 
one to be miſled and to make Uſe of falſe Rules? Farther, though 
the Method of teaching the Rules without Demonſtrations 
ſerve the Purpoſe of the Idle, _ the Worthleſs, who, if 
© can be taught 8 by which they may ſtumble 
through ſome Buſineſs or Poſt, have as much as they defire, 
and more than they deſerve; yet how can the inquiſitive and ratio- 
nal Mind be fatisfied, without ſeeing the Nature and Reaſon of 


Things? Certainly no Perſon, who has not tafled it, can be ſenſible 
| * of that exquiſite Pleaſure, (Pleaſure much more delightful than the 
| 
| 


teſt 2 of the Senſes) which ſuch Minds poſſeſs on any 
Pissor of the Nature and Reaſon of Things. It is this Taſte, 
this Curioſity, and Ability of enquiring into the Nature of Things, 
which is the principal Charaſteriſtic that diſtinguiſhes Man ſo much 
ſuperior to the Brute; for neither our Form or ſenſual Pleaſures 
are a ſufficient Diſtinction; for who can affirm that our ſenſual Plea- 


= > 


* * the General Preface, faid ſomething on the Advantage of hav- 


ing a good Maſter, it may be of ſome Uſe to caution Parents to be careful in the 

Choice of a Preceptor for their Children; for there are Quacks in Mathematics as 

8 well as in Phyſic, and, as Mr. Maßſler juſtly obſerves, in his Eflay on Education, 
4. when a Man has tried all Shifts and ſtill failed, if he can but ute the 
* Minutes in a Year, or the Inches in a Mile, he ſets up for a Teacher of Arith- 


metic, and, by the. Bait of low Prices, perhaps gathers a Number of Scholars, and, 
thus impoſing on the inconſiderate Parents, both robs them of their Maney, 
and the more unhappy Children of their Timm. | | 

The Ignorance. of ſo many Maſters is really the Fault of Patente, for what 

ſaid in N*. 313 of Mr. Addiſon's Spectaror is ſtrictly true, viz., „ We often 

& 20 Parents, who, though each expects his Son ſhould be made a Scholar. 

are not centented all together to make it worth White for any Man of liberal 

*« Education to take upon h'm the Care of their Inſtruction. The Conſequence 

of which is, that, „for Want of Encouragement in the Country, we have many 

NN 


« # projuiing Genius ſoiled and abuled in thoſe little Seminaries. TP 
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tion? And, as to the Form of our Bodies, how nea:ly do ſome of 
the Ape-kind approach unto it, icularly the Oraa-Otan, which 
is very little aint in Shape, Ye. from the Human Species ? 

Upon theſe Conſiderations, I was determined, for my own U 
and that of my Pupils, to attempt to demonſtrate all the Rules 
Practical Arithmetic; not having then any Thoughts of making 
them public, but now, for the Reaſons mentioned in the General 
Preface, I have yielded to the Publicationof them. 

The . . of theſe Eſſays was almoſt finiſhed, before 
heard an ing of Mr. Malcolm”s Arithmetic; in which, when 
firſt its Character, I thought that ingenious Gentleman might 
have done what was my Intention; but, upon Peruſing it, found it 
could not be any material ObjeQion to the publiſhing theſe Eſſays, 
as may appear from the following Reaſons. _ 2 

1. Boca ale this is deſigned as the firſt Volume of an intended 
Treatiſe of the Mathematics. 24 | 

2. Though Mr. Makolm's is both an ingenious and laborious 
Treatiſe, and abounds with many Things not uſeful in Practical 
Arithmetic, and which more properly belong to Treatiſes of Alge- 
bra, yet there are ſeveral uſeful Rules omitted, particularly Single 
and Double Poſition; Rules, without which, many curious and 
uſeful Queſtions could not be eafily ſolved by thoſe Perſons who do 
not underſtand Algebra; and I may venture to affirm, that Double 
Poſition may be of Uſe even to*Algebraiſts, in ſolving ſome adfected 
2 e ei ions, Ic. more expeditiouſly than the Method 

ries. 


2 Laſtly, The Bak will deter _—_—— it; for very 
Learners wo willing to ſtudy 52 Pages „before 
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ence, after all that hath been hitherto done by others, I flat- 


ter myſelf with Hopes, that a compendious Treatiſe of Practi- 
cal Arithmetic, with ſo much of the Theory as is uſeful in De- 


monſtrating the Practice, will meet with a favourable Reception; 


having ſhewn to all impartial es, that the Number bf 
Writers on this ele any great Objettion to the Pub- 
liſhing of theſe Eſſays. lie; | 

As to the Method made Ute of in treating theſe Eſſays, the Rea- 
der will firſt mind the neceſſary Definitions and Axioms; then the 
Rule with its Illuſtration by Examples, and its Demonſtration ge- 
nerally in a Note. And, being of Opinion that it is beſt to treat 
every Subject diſtinct and entire by itſelf, to prevent embarraſſi ng 


the „ he will find the Doctrine of Vulgar Fraftions at the 
End of Common Arithmetic; and, for the ſame Reaſon, Decimal 
Arithmetic is treated of in a ſeparate Eſſay. The ations 


quired ſome Knowledge in the Algebraic Art, entirely contemn and ſlight th's 
Rule, and ſay it is only uſeful to ſuch as have no Acquaintance with Algebra, he + 
fit only for the Ignorant and Indolent ; yet, had they been well acquainted 

the Application of the Method of Trial and Errors (as ſome call this Rule) they 
would have been convinced, that it may be of great Uſe even to the moſt experr 


b 3 are 


| * Notwithſtanding the Aſſertion of ſome ingenious Authors, who, having ac - - 


are Algebraical, becauſe chat Method is both-the-caket, at 


* braical Demonſtrations are given by Way of Notes, becauſe 
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eſt; and, without it, many Things could not be well demonſtrated 
all; and the . here IT will not only ſerve ſor this 

arpole, but alſo be an uſeful troduftion to the Algebraic Art; 
hich will be more fully treated of in its proper Place. The Al 
arner hath got already acquired ſome Knowledge i the Practical 
art of Arithmetic, his kx N of ng will be to 7 firſt 
e Acquaintance with that Part, omitting the Algebra art in 

's firſt Reading and then, i in his ſecon 1 

Algae Part às it occurs. 


the Courſe of this Work there are ſeveral Quedizans i in Verte, 


taken from the Annual Diaries, G. ot an Account of the Accu- 


rateneſs of. the Wr (for in that many are e t) but for 
theſe two Reaſons, 1. no Solutions, at leaſt by Arithmetic 


_ only, — been e of, them; 2. That == have been 


and by Experience to contain à kind of 1 entice young 
Students to lolve them. 

For a more Particular Account of theſe Eſſa che Rexder i 2 
red to look into the Book itſelf; for I ſhall 27 the 


ich an Thing mare in its Favour, well knowing that, * it 4 — 
erit, {ufficieut to recommend iſelf, all that I could here ſay wo 
e of no Service. Therefore, ſuch . as it is, 1 ſubmit it to —.— Exa- 
„ of all 1a Judges es and Lovers of e 
what they 


em either to » Or Tan idly acquaint me w 
find amaſs; for ww 'nok be. aſhamed to retract, or What- 
ever ſhall appear i, me t0 be not Lan 527 ature: and 
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a any Relation to Aur toy or Tae Ob jeds. 

2. Mit Mathematicks U Quant ty as 

42 ſubſiſting in material Beings. This is * u Ss 
ſive * of che Miithemaricks. _ 


8 . erty * <=. t \ 'A wy I | 
> 
_ 4 * | 
d X 9324 2 
= \ a * 
V 7 * in 
_ * 
er 
9 2 
by 
= 


- . Houſes, Ships, Ge. , 


D E F. x ITIONS. | 

3. Mathematicks ate alſo divided (by ſome Au- (tk 
thors) into Speculative and . 

ar treats PS nt of, the ſimple abr mi 
of the Thin ſed; contenting itſelf with the bare Fo 
| Diſcovery 'of Falſhood, or the Inveſtigation of Truth. in 

Practical thews ſomething ie or advantageous 
to Mankind, 

4. Nanny, (Quantiib, Fr. Gene, Lat.) may 
be defined to be whatever admits of any Kind of 
Computation, or Menſuration; or which, by Com- 
pariſon, may be faid to be greater, or lefy 78 ano- 


ther Thing of the ſame Nature. | = 
g. Unity, (Unitas, Lat.) is the "wy we. r have of Pro 
- any Thing conſidered as alone and undivided; or inge 
as feveral Things eollected into one Whole; (not of 1 
taking Notice of any Differences that may happen to or I 
de amongſt them im other Reſpects;) as one Pen, ſold 
one Ship, one Flock, e. in Contradiſtinction to a Vul, 
Multi e, er many, as Pens, Ships, Floeks, Sc. only 
6. A Number (Nombre, Fr.) is either an air, gar 

or two or more Units collected to whic 
It is by Numbers that we explain how many vg by t 


2 Objects of our Knowledge ae, as how many Men, 


© Numbers are divided into three Kinds, Integers, 
_ Fractions, and Surds. An Integer is that which an 
nit meaſures ; + Fraction 18 meaſured by ud 
multiple of the Integer; a Surd is incommenſurable 
d Unity, (In writing Numbers we make Vſe of theſe 
Araliun Characters, o, nothing; r, one; 2, two ; 
3, three z 4, four; 5, five; 6, ; , ſeven; 8, — 5 

9, nine.) Thus 3, when 23 as ſo many di 
#n& Things, as 3 Farthings, (3) is an Integer, or 
whole Number, and is meaſurable by an Unirz for 
1 is contained exactly 3 Times in 3: But when 3 
"— ue eee as Furt of Boot. = 

0 


- 62M bee pant, eber an Unit bes Number, 
_ -Mgenious Writers; however, it is 7 that, the Definitions of 
Terms being arbitrary, it may. be o may, Gf 
* e be — 


| NOTAT4O N. 
1 Fourths, or 3 Parts of four) then it (viz, 2) 
is a fractional Number; and is meafurable by a Sub- 
multiple or Part of the Integer, viz. by 4, one 
Fourth of the Integer; for one Fourth is con 
in three Fourths, exactly three Times. As to a 
ſurd Number, it cannot be well explained in this 


Place; and therefore we ſhall refer the Reader to 
EvoLUTION in this Eſſay; and for the Definitions of 
Multiple and Sub- multiple, to MYLTIPLICATION and 
D1v1s1on reſpectively. 

7. Arithometich, ( de and ente ) is chat Part 
of the Mathematicks which teaches ſome of the chief 
Properties of Numbers, with the Methods of 5 
ing them to Computation in the common Pu 
of Life; ſuch, for Inſtance, is computing the Pa 
or Price of any Parcel of Goods, either bought of 
ſold. There are ſeveral Kinds of Arithmetick, as 
Vulgar, Decimal, Sc. but in this Eſſay we ſhall 
only illuſtrate and demonſtrate the 7 oh Vul- 
gar Arithmetick. ; ſo called from its being that 
which is moſt commonly uſed 000 beſt ——_— 


W or common * 2 


If 5 0-0: rot 

5 | "Of Notation 4 

8. Y. Netation, ( Notatis, Lat.) or N 
 (Numeration, Fr.) we underſtand the Art of 
reading and writing Numbers. That this may be 
regularly treated of, the firſt Thing to be done is to 
explain. the. Characters we intend to eee, 
which are as follows: | 


*, Therefore. | 3 
3 or Mark for (Afr, en fy 
128 


1, che 


| J 
n 


5 Me by 


eight. tens Eighty; nine tens, Ninety ; ten tens, a 


* ace 5. 
eie e b e Ne 60 x, cis- he 
2 8600 for” 1 or an e 2, two; 3 three; 4, four; 

„five; 6, ſix; 5; ſcven; 8, eight; 9, nine; and o, 
| th nothi Now, the better to explain what we 
"hee. N ames, * may be Peer to e. 


J re 1=2, is called, in our Langage Tes. 


$f fn RF, Three. r r 
+1+1+1=4, Fort 


; 5 5 0 t+1+1=5;/ Pipe” "As you. Io ah nn 


eee, "Six, pF” blo) 
TA 4 [2 141414141 Þ1Þt=7, 3 e 
irie =8, Eight. 1 Nuo 

e Ne, Dons 


Pr . 


Or thus, 14+1=2;" 241=3; 64: rang; n 
STI, 6+1=7, 7+1=8, 8+1=9, and 9+1 is 
called. Ten; and ten Tens a Hundred, ten Hun- 
dreds a Thouſand, a thouſand Thouſands a Million, 


a Million of Millions 4 Billion; a Million of Billions 


2 Trillion; a Million of Trillions a uadrillion, Oc. 
The intermediate Numbers ate thus named: Ten and 


one are called Eleven; ten and e ten 


and three, Thirteen; ten and four," Fourtech; ten 


and five, Fifteen; ten and fix," Sixteen; ten and 


ſeven, Seventeen; ten and eight, Eighteen; ten and 
nile, Nineteen; ten ant ten, Twenty; Then twenty 
and one we call®*Pwenty- one ; ; "tyenty and two, 
Twenty-two, &c. till we comè to twenty and ten, 
which we call Thirty; the next ten, Forty; the 
next, F ifty; the next, Sixty; ; ſeven tens, Severity ; 


Hundred : Then we . on a Aya, ang one, a 
1 and * : 


- K* > | | 9. For 


F 


NOT; A 1 LON. 

9. For the readier Writing and Reading Numbers, 
it is now, through Cuſtom, 
ſeveral laces; the Fi- 
firſt Fa on the Right-hand, 
ſhall 4 a6 alſo when. K 
ſimple Value: Wor che Fi; gure« 71 


when a Number 95 nſiſts o 
gure, whielt is e 


& 'aloge) only its 
he ſetond Place, 


4 


eſtabliſhed Rule, that, 


counting from the Right-havd rowards he” vo 


ſhall be, ſo many 5 Ten as. it would be Units in the 


firſt Ns : ind Jo onwards to the Left, always ten 50 


1 would denote. in 
"hus, Xamp le Sa e, in 


Place is = 1 . 1 the 

the fourth Place i tei chte Hun ae 
ſands : Hence that» Sum may be . thus: +Three 
ne *4 Hunde er *Fhirty-three, ” | 


_ But having; Be £ imes, Occaſion ay write 
TS ſo many Hundre 


.Thouſands, fa. without 
any intermediate Terms, it is ,necefary, to prevent 
Confalion.” to. fill up the, vacant Places wit ſome 
Charakter, which; in Fick, d ſignify, nothing; 
and hence appears che Uſe. G 
thing; chus E, G. we . write three Hundred 
hy 00. 255 by Virtue of the two Ciphers being 
plac 
third Place; 3. Aid therefore, by the laſt. Article, 
4 three Hundred. © Thus alſo zo, is Thir- 
ty, and 30900, thirty, Thauſand.;- and a it will 
appear that 35071. 2755 Wl} 6 ve. Thouſand 
Seventy one; becauſe e 1 

Unit's Place is imply. 1; 92 It 
cond Place is Seventy ;.. 
Place is five /Thouland : 
fifth Place is chitty Thouſand, and conſequently the 


whole Number is Tong five Thonſand and Seventy= ©* 
Hence it will be no difficult Matter to under- 


One. 


W 0 85 


: 


the Cipher (o) no- 


to the Right-hand of the 3, it ſtands in the 


in che firſt ox 
e in the 12 | 


he 5 being in the fourth 
175 the 3 being in the 


„ 


— 


61 


NOTATION. 


1 Uns ET” 
12 | Tens "3 
123 | Hundreds | 100 | 
1234 Thouſands | 1000 
12345 | X Thouſands | 10000 
123456 | C Thouſands | 100000 
_ 1234567 | Millions | 1000000 
12345678 [X Millions | 10000000 
123450789 Ay "and 100909000 
Se.. | 


— 


by f ? The dd being "REY to we 
what has been already fad, we ſhall hou fhew An 


how to read * large uber, e. Z. 61 521635 
543261. 701810. 718432. 171816, 743215. 407184. 


6: 221718. 765671. The Method is thus: Over the 


ſeventh Figure, counting from the Right-hand to- 
ward the Left, put 1; from which count fix, and 
over it put 2,09. as in the above Number: Then the 
Figure over which 1 ſtands is Millions, that over 
which 2 is placed is Millions of Millions or Billions, 


; -# that. over which 2 ſtands is Millions of Millions of 


Millions, or Trilſions, Sc. Hence the above Num- 
ber may be read thus, 614 Nonillions, 321631 
Octillions, 543261 Septillions, 7018 10 Sexillions, 

18432 Quinquillions, 171816 Quadriſlions, 74.3215 
Fals e 184 Billions, 321 1 Millions, 75 7 I, 
After this Manner we may numerate any Number, 
though the Number of Places be very great. 

12. The Writing down of Numbers being 'onl 
the Reverſe of Realling them, when written, we ſhall 
not here x yn; on; (efpecially as we ſuppoſe our 

Readers to have ſome Acquaintance with more Rules 
than this ;) but ſhall only take Notice, that Youths 
are ſometimes nonpluſſed when ſuch ueſtions as the 
| following are propoſed to them, viz. To write down 

in Figures 11 Roman, 11 Hundred, hoy 115 for 


Wage 


be the greater 
greater Quantity, it is þ—8. 


— 
7 


NOTATION. # ALGEBRA. 


Want of conſidering that 11 Hundred is*z Thouſand 


and 1 Hundred: But give them this Hint, and they 
will then readily know, that the above - mentioned 


11 ; and then they will preſently write 12111. 
13. When we are to demonſtrate the Truth of a 
Theorem that is not limited to particular Numbers, 
bur only, that, on ſuch. Conditions as are therein ex- 
preſſed, it will be as in the Theorem; it will not be 
a ſufficient Proof of the Truth of the Rule, to ſhew 
icular Numbers; and 


that it holds good 
the Help 


in ſome 
therefore we muſt make Uſe of ſome Contrivance, by 
of which we may be able to argue ab- 
ſtractedly from particular Numbers. 


Number is equal to 12 Thouſand, 1 Hundred, and 


In order to 


which, it is many Times the beſt Method to put 
ſome Letters, as a, I, c, &c. to repreſent the Numbers; 
and then, as theſe Letters may ſtand for any parti- 
cular Numbers, whatever is deduced from Reaſoni 
ies common to 


on theſe Letters, with the Pro 


Numbers, muſt be true in 
hence the Name of Literal or Univerſal: Notation. 


| poſſible Caſes; and 


ſo called Agebraical Notation. We have alread 


that 4 is the Mark for Plus; thus 2-4- 3 is 2 Plus 33 


This Method of putting Letters for Numbers is al- 


laid, 


and a+& is, @ Plus þ; alſo that — is Minus, and 
therefore a- is a Minus 5; and = is equal to, 


as Ab is @ equal to . The Signs of Com 


pariſon 


are c- and 3; the Mark for 4% than being 


read, 2 is deſs than 3 


, and for greater than ; thus 2 cc g is to be 
and 3 2 2 is, 3 is greater 
. than 2. The Sign of the Difference of two Quan- 


tities is ch, which is made Uſe of when we do not 


know which is the gre 


be the 


| ateſt of the 
2 the Difference between a and J; that is, if 4 
vantity, it ſtands for 25; but, if þ 
What other 


uantities; 


thus 


Characters we may occaſionally make Uſe of, will be 
Places. | 


explained in their p 


14. Quantities may be con 
mative, that is, greater 


than 


B 4 


ſidered either as affir- 
nothing, or negative, 


VIZ. 


© X \ 
8 as 1 
co ju - \ 93 
* * — 


e ben en 


1 


4 than nothing : Thus the Caſh and Goods of 


a Merchant, and the Debts owing to him, may be 


_ conſidered is uffirmiatide, or greater than nothing; 


becauſe they affirm he lng o much. As to negative 


= Ju 


: * Numbers be placed an equal Number of Fi. is 
— chat wil remain the ROPE which was To. 


than nothing is a Contradi 


fo much leſs than nothing; denying him to be wot 


fore all 


there are many Quantities written, 
ng Quantity, has 


Quantities, though to . by > cher 
1 


be ſo citcumſtantiated with re to — Thing, or 


Perſon, as to be in effect (with reſpect to that Thing, 
or Perſon). as leſs tharr nothing: Thus. 


e.g. the Debts 
a Merchant owes, are, with reſpect to him, Negative 
Quantities ; for they are, with reſpect to him, real! 


by ſo much as the Debt are, What his Goods, Colt, 


and Debts owing to him would make him to be. 


13g. In Algebra - is the affirmative Sign, and there- 
Quantities which have this Sign before them, 
are to be underſtood as affirmative: pn oak When 
the firſt, or lead- 
frequently no Sign ſet before it 3 
but then it. is ſuppoſed to have this Sign before it; or 

to ſtand for an affirmative Quantity. SEE M07 
16. In the Agebraict, or Analytick Art, — before 
any Quantity denotes, that that Quantity is to be 
conſidered as a negative Quantity. 


17. Before we put an End to this Chapter, it will 


noe be improper to lay down the following * 


| Corallaty 1. If Wen (written in Figures) 
having the ſame Number of Places, that is of the 


greateſt Value, which has the Me Figure in the 
higheſt Place. As, for Example . 


939" 3.5905 and 
. 1 


x87 Coroll..2. Of two Numbers conſiiting of an 


da Number of Places, that is the greateſt which 


greateſt Number of Places, „. g. 10m 9. 


19. El 3. H to the Right- hand of any two un- 


4 4 ot 9 
- - N 495 Po G F * » l 
; F * 
1 l _ 3 
v4 4 - as * 


* 4 


* 8 
16899 a  _ . p 
1 . de : 
« * . * 
Ts, tre . 26525 
um I". 
, 1 4 N 


* 


2228, . — — N 
1 . 
4 1: — © = = N 
2 — 18 „ —· „ 1 
; Wo. EA 
. n Wo te — — owt mn " 9 


. 3 7 
© 


r 


4 - DDITION. TT ny _ 
[teaches to find a Number equal 1 427 5 1 
more given Numbers, taken together; 

find one Number called che Sum, (Summa, * 
Total Sum, which ſhall contain. fd many Units as 1 
contained in all the given Numbers trakonitogether! -- 
21. Poſtulate. Grant that any: Number may be 
increaſed by adding of- another Number to it. e 
Art. 25 e eee | 
% x: 02; Bs If equal. Thi NR. added go pa * 
"ry Things, .the Sums wil be 9 50 y 


4. 23. Ariom 2. Such Quanct 4 are equal to, one | 
t; and} the; Wes, or equal bine, arc cqual, to each 
or other. 


fi 24. Alon 3. All the Parts, taken together, ace 

os equal to the Whole. | 
25. It is evident that the Sum of any two Num- 
bers may be found, by adding to one of the Num- 
Til bers (the greateſt is the bel) ſeparately, one by 

* one, the Number of N contained in other 
3 Number. with 
s) Tubus, for Example, "hs Sum of the two Digits 9 : 
by and 5 is equal to 9 -I I-II -I, which wy * "3 
a be collected together, by ſaying, 9+1=10, +1=11, ' , _ 
& . +112, +1=13,,+1=14, But, fince this Wi | 

J be a very tedious Method of. adding g large ] has; oa 

N we muſt ſeek out for a better; but firſt it will be Ml 
We neceſſary to make, by this Method, the following '- RE 
. Tas, rs n W . — 


£ 


—— — 


AD DITION. 


TH 
1211311 U 
2 2 


86. The Sum of any two Digits is find cer 
| this Manner by the above Table, viz. Always find 
one of the Numbers on the Left-hand of the Table, 
and the other on the Top, and the Number ſtanding 

in the Place, where the Rows meet, will be the Sum 
required. E. g. Suppoſe we wanted to know the Sum 
of 846; find 8 on the Left, and then againſt it, in 
Net ſixth Column, we half have 14, the required 

umber. 

27. By committing the above-mentioned Table 
to Memory, we ſhall readily know the Sum of any 
two Dig ts; and then be > Cake i to make Uſe of a 
much better Way large Numbers, uz. 
Firſt, take Care 10 —— the 12 2 to be added, 
one under another; ſo, that Units may ſtand winder 
Units, Tens under Tens, Hundreds under Hun- 
reds, Fr. Then add up the Row of Units; and 
if the Sum be more than Ten, or two Tens, Sr. 
write down the Overplus, and carry the Tens to the 
next Row, as ſo many Units; which (Row) add up 
as you did the firſt, and carry the Tens of this Row, 
as ſo many Units, to the third, or Row of Hun- 
dreds; and thus proceed till all the Rows are added 
* 8 1 les 
Pl 


ADDITION. xt - 
placed to the Left-hand of all the other Figures of 
the Sum, and then the Whole will be the Total Sum. 
28. Example. What is the Sum of 3568. 123 
The Numbers bein 1 175 . 


rightly placed will 3 1.2.3. 
60 57 7 Oo S Sum of the Whole: ' 


Operation. Add up the firſt Row, thus: Say 
(mentally) 9. = I2 (by Art. 9.) 2 above 10 make 
a Dot (.) tor the 10, and ſay 24+8=10, for which 
make a Dot (.): Put down o under the firſt Row; 
and then, looking on the Sum, we ſee two Dots, ſig- 
nifying two Tens, to be carried to the ſecond Now: 
Therefore we ſay, 2 (we carry) Ty, T2211, = 
$0-+1; for the 10 make a Dot; then ſay 14627. 
which put down; then carrying 1 for the Dot, to 
the third Column, we fay, 1 (we carry) +8=9; 
+1=0, for which make a Dot; then 7 is 7, which | 
place down : Laſtly, in the fourth Row we ſay, x + 
3 from the third Column) =; which, . 
ing put down, compleats the whole Sum. 
29. After the young Student has been ſome Time a 
converſant in Addition, he will be able to add 
without dotting, more expeditiouſly, thus: In 
Example, in the laſt Article, ſay 94-3=12, +8= 
203 under the firſt Row put o; and becauſe the 2 in 
20 is 2 Tens, (or, which is the ſame, the 2 ſtands in 
the Place of Tens, by Art. 9.) the ſaid 2 muſt be 
carried to the ſecond Row, or Row of Tens; ſaying : 
2 (you carry)+7=9, +2=11, +6=17;. (but this 
17, being 17 Tens, is really 170) . under the ſe- ,, *'Y 
. cond Row we muſt put 7, and carry the 1 (viz. 160) 1 
to the Row of Hun ſaying 1 (you carry) +8 
=9, +1=10, +7=17 ; (but this being the Sum of 
the Row of Hundreds, is really 1700). under the 
third Row we muſt write 7, and carry the 1 (viz. 
3000) to the Row of Thouſands, ſaying 4 _ 


AD D 1 T HON 

Carry) EPL? which being the Sum of the Row. 
of Thouſands, the [6 muſt be written, in, thè fourth 

Place; which compleats the Sum, via. 67. From 


what has been ſaid in this Article, the Reaſon. % 


carrying the Tens of ond Row, .as Units to the ne? 


higher Row, l pear plain: Or the Reaſon * * 


this Method o 1155 CF ab Addition ma) he Thewn 
in a more general Manner, es : It is plain, that, in 
an Operation rd by Article 27, ve firſt add up 
the Row of Units, which-Sum we put down in the 
Place of Units, if it doth not amount to 10; but if 
it be 10, or more, we only y put donn dhe Exceſs g. 
bove 10, ora compleat — of Tens, in 
Place of Units; and carry the Tens to the next "Roo 
and add up that, c.: Now it is evident, that as we 
put down the Exceſſes above any Number; of Tens, 


and carry the Tens as ſo many Units to the next 
Left - hand Row, Seto the, End. that the Sum fo © 
found muſt be thattequiredzbecauſe, thathy the Nature 
of our Notation, 10 of 1 Row is 1 in the next Left · 


hand Row ; and therefore, by that Method, we have 
taken all the Parts together, which aan 8 We 
to the Whole 

30. When the Columns, or Renn, to. be added 
up, are very long, it w proper to part them in- 
to ſeveral Parcels, ſo that the Sum of each Row of 


a Parcel may not exceed an Hundred, (or there be 


not more than 10 Fi in any Row or Parcel;) 
then, having found be 8 dum of each Parcel, 905 
tee Su together oh Fal 0. rs 


989828 800 


„ 


WER 


N AAA 


*” 
- . 


x ˙— atk wt; 0 0 


* 


e g 
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Plain. A — Art Jaws 257 BUY 4 4 9 N 
rs The bel Wer ef prone n. 
tion © is by. ane re. . 0p 
Rows downward z by whic 
they bring out the ſame 4 | 
when added upward, we may *. bn 34 


reaſonably: ene * are nt e 4 


right. 5 dl: 55157 ee 
32. As to Literal, en Ae, 9281; 11 
braical- Addition,” all; that ia ne- 0 5 "Bs 


| ceſſary tu be Obſerved here, % ET Rn 
_ thar:the Quantities are added b ff} e Nel 1 : 


collecting them together wi +5 * 274 ry YU 


cheir proper (Signs: Thus, e. - 39h, 
added to is x4»; candy Fs OP 
x—y; alſo —* and —y is — 4 5 30 1274 
—); all this is m the 6322 


bare Definition of Addition. We 2 —.— 
ſhalt only further obſerve, that Total Som 8856 


when the-Quantities1are alike, - #38 n 
3 197228 5 * 


Sortg :. the-Expreſſight 

then t 

Additions; 2 4 -a; 38. 
= mo * n 


5 on, to 8 r 15 in an 
— 2 $43] 10 Ai 01 [ATP Tv. " Vir 88 ; 
1 „ ; 
: 48% hae 14 | 1 " FP 1 31s 


* es „E ACTION)» : 


GY 


23: QUBTRACTION, (Subtradtio, from the Verb 
 ſubtrabo, Lat.) ſhews to take ohe Number 
From Os. . * only" the Reverſe of Nd- 


ion. 


Sako 4 OTE . 2 - = 13 | 


- 9 1 
#4 4 
« oe, 
4 * . * * 
* » 2% a 4 —_— 
o ” = _ 
* *% 1 
— 
o 9 , 


ts 3 Hite, 


Kuda ra 
| $4. Hence, the Number to be ſubtracted may be 
equal, but cannot be greater than, the Number 
from which it is to be 

35. Grant, that any Number may be leſſened, by 
taking à leſſer, or equa ken prot from it. (See 
Art. 38.) 

36. If from equal Thin equal Things be taken 
away, the Remainders will be 1 1 

37. The Number from which another is to be 
taken, we call the Subducend (from the Latin Verb 
ſubduco); the Number to be ſubtracted the Minorand 
(Minor, Lat.); and their Difference, che Remainder 
(from the Verb remanes, Lat.) 

38. . eve 
Number from another, be able to tell 
readily, without ap. rn he Difference between 
any two Digits; for the Table in Ad- 
dition will be uſeful; Fab by it the Difference be- 
tween any Digit and Number, leſs than 20, is given 
by Inſpeckion only; thus; find the Minorand-Digit 
in the Left- hand vertical Column, and Jook againſt 
it in the Table for the Subducend; then, 
over it, on the Top of the Table, will be the re- 
quired Difference or Remainder. Euampl. Let it be 
required to find the Difference between 4 and g. 
Here againſt 4 (in che Index Column) we find 9 in 
the Table, and directly over it, in nn 

is 5, their Difference. * 

39. To ſubtract one Number fora 8 os 

Having placed Units under Units, and Tens un- 
der Tens, as we did in Addition; take each 
Digit (beginning with the Units Place) of the Ni- 

norand out of its correſpondent Digit of the Sub- 
ducend, and put the Difference — 2 but if any 

* Digit of the Minorand is: greater than irs correſpon- 
| an Dog 755 the a ery, ou may ſubtract that 
Digit 
1 ſome Authors call the Coy- 


ound Number, others the Subtrahend; and what we call the Mine- 
rand ane call the ee others the Subtradr, 


F 


FS" 


FT 


W 
8. 


828 SL 


7 


r 


5 FA 


SUBTRACTION 
Digit of che Minorand from 20, and to the Re- 
mainder add the correſpondent Digit of the Subdu- 
cend; but, in this Caſe, you muſt remember to add 
an Unit to che next Digit of the Minorand. Nee, It 
is cuſtomary to put the Subducend over the Mino- 
rand, but this is entirely arbitrary. 

* e e 7540 ſubtract 2172. 


Subducend 7540 
Minorand 21 2172 


| Remainder 5368 


C3 5 


"Place the Numbers 5 this & + 


r 1 
41 * * 


. Then, fine: you cannot. take 2 (the brit Figo is. of 
the Minorand] from o, (in the firſt, or Unie Place 
of the Subducend;) ſay, - 2 from 10, or 102:=8, 


which put down; then, adding 1 (you carry) to 7, 
fay, 8 (from 4 you cannot, and. 10, or 


10—8 2, +4==6, which write down ; and proceed, 


ſaying, 1 (vou carry) 1 =, and 2 from 5, or 
3-283, W 
7 ans, Which, being placed down, gives the 
ference or Remainder 253368. 

41. When the Tyro has been ſome Time 3 


in the aboye Method, he may learn the following 


more commodious Way of performing Subtraction, 
uz. by adding 10 to any Digit of the Subducend, 
when the correſpondent Digit 


* Sum, ſubtracting the correſpondent Digit of the 
Minorand; thus, in the above Example, we may 
fay, 10=—2=8, which ſet domn; then 1 (we carry) 
-+7:=8, and 8 which write — — then 1 


(we carry) 1 a, and 5—2==3, which place . : 
Laſtly, '79—=2=5- nnd 
As DCIOre. | 


42. Mr. Lowe thinks Subcraſtion is 4h 

formed by Adgition ; thus, in the above — i 
fay 2 and as much as will make the Amount to the 
WN put down; then 1 


hich put down: Laſtly, 2 from 7, the de 


of the Minorand is f 
n and then, from 


1 


1 d * 4 4 
* * 
* x 0 
1 > VL: 
- * 5 L 
R .* a» N 


„„ ED. ov 
9 


solten 


Sl and 846=14; put down 6; and ſay, 
| Bb. (we carry) Fi=2," +$=5, put down 33 then 
2452, put down de rr makes the Re- 
| Bs x po? $468, as above. I ee 0106 

43. A Denonfrationm of Art. 49: 1or'Ryle for find 


ing ih Difference of two Numbers; which: 3 4 be 


conveniently parted into two Caſes. 
_- *. T.. When all the Figures of the Minorand are fs 
5 2 (or equal to) their Correſpondents in the Sub- 
| nd, it is manifeſt, that the Difference of the Fi- 
* in the ſeveral Places, being put in the ſame 
lace as the Figures ſtand whos Differences they 
7% muſt, taken all together as one Number, be 
equal to the Difference ſought; for; as all the Parts 
ary” Number taken together are equal to the 
Whole, ſo muſt the Differences of all the like Parts 
of any: two Numbers make vp the Daene dr Wie 
Wnoles. “ 2. E. D. 
2. When any ee el c Minoraid: * greater 


than its eorreſponderſeBig re in the 'Subducend, y 


che Rüle in Art. 39. we fubtract tat Figure of the 
Minorand from ro; and add the Subducend Digit 
to that Remainder ;* or, which is the ſame,” add 10 to 
' the Figure in the Subducend, and take the corre- 
- ſpaxdent Figure of the Minorand from that Sum; 
_ then add r to the next higher Figure in the Mi- 
x 59 4 Now, finee by *: Notation 10 in any Place 
is = in the next Higher Place, it is evident, we have 
Increaſed both the Subducend and Minorand with an 
dal Number; and therefore the Difference of the 
80 qducend and Minorand, ſo inoreaſed: will be che 
7 ſame * as ff they were not increaſed: . 
Tube only, Thing that remains here to — 
Notice of, is, that, any Digit being taken from the 
Sum of any leſter Pigit rand r0% the Difference will 
never exceed 9; the Reaſon of which will plainly 
appear, 57 S ene Git as the leſſer * wants 
WA vo 

Ty 7 3? 4.445 4H 7 5 Fx 5 x | * 
Note, 21 D. 3 Ma 


Fa 838 
1 (Which was to be Jemonſitated); 
erat inveniendum * 


J erat 
2 Z. J. is, 


C 
__ 
- =- 


SUBTRACTIDN# ALGEBRA. 
at leaſt 1 to make it the greater; when we have 
talcen all e can but of the lefler Digit, there muſt, 
at leaſt, remain 1 (of the greater Digit) to be taken 
from the to, and therefore nen never 
exceed 
44. 8 —— wm. Number from 
ſeveral, or ſeveral from one, or ſeveral from ſeveral, 
it is beſt, before we ſubtract, to ſhorten the Work, as 
much as may be, by Addition: Thus, it — re- 


che beſt Biehl e * 


| 30 a | Subducend 27 
. 18 | * Minorand by” 
B 4. + "il — 

Sum bt — n 


"= b 3 w £ = 
8 — Sum 2 2 
her + 2 . N 1 1 M 4 * 
| 1. a | 
* : * 
IT * 


* n hay be © by addin 1h Mi- 


e equal ro he Subducend. 
In 228 or Alzebraical Subtrattion, Ml Ghar is 


neceſſary to be EA 7 is, that, Subtraction betni 
di realy contrary to Addition, to ſubtract an Affir- 
mative muſt be the ſame as to add a Negative; and 


mative: Hence, Subtraction of Algebra may be — 
all the Signs of the Minoran be changed); 


Ps then adding Hg as in 3 Thus, 2x from 
ken WF 5x, remains 5#—2x=3x; and 2x from — x remains 


the W —2x and —;x==—7x; alſo — 2x from + gx leaves 
will WM +-2x+5x=2-7x; and— 2x from — 5x leaves + 2x 


unly BW — 5x==— 3x. 

ants 47. Before we put an End to this Chapter, is may 

not be impro * to remark, that, in Att. 43, 

we took it for granted, that, when equal 

de che both, the Subducend and Meng e 
* 


quired to take 30 7516, from 1 


norand and ET together; for their: um muſt | 


to ſubtract a Negative, the ſame as to add an Aﬀir- 
formed by changing (or — in your pr) 


wy 


18 SUBTRACTION; i 
| Difference of theſe Sums will be equal to the Diffe- 
rence of the (former) Subducend ande nd 

which may be thus demonſtrated: 

Let s= the Subducend; m = the ene, DB — 

their Difference, or 5—m==d ; a= the Number to 

be added; then we have, for a new Subducend, 5. Ta, 

and for a new Minorand mba. Now n „in from 32 


m, and à from a +. 7 Ng 11 1 
d, per above. Q; E. D. f 
. Note, When a Daſh (—) is thin over any Qs 
tities, it denotes that thoſe Quantities are to be taken 


together; thus, in the above, by 5+8 Minus na, 
is to be underſtood, that the Sum of m and 4 is to 
be taken from the Sum of 5 and . 
Bs We. will put an End to this Chapter, with 
e following Axioms, becauſe on may, rha be 
of ſome Uſe hereafter. | nr 
: Firſt, If from the Sum of wy two Quantities be 
5 taken either of them, the Remainder will be equal 
to the other Quantity ; Thus, if from the Sum of 
any two Quantities, a-þb, be taken ns of chem, 5, 
_ muſt remain the other, a2. ; 

Axiom 2. If from the rater of any WW 
"Quantities their Difference be e Remainder 
muſt be the. leſſer N Thus, f 4 denote any 
Quantity, and 2+d another; if hd the greater 
42d be taken their Difference d, chere Will remain 
a, the leſſer Quantity. 

©. 50... Axiom 3. If to the lefler of any two Quanti- 
ties be added 9 Difference, the Sum will Be the 
greater Quantity: Thus, if a denote any Quantity, 
and a+d a greater Quantity, their Difference is 4; 
and if to a, 135 lefler Quantity, we add 4, their Diffe- 


2 8 rence, the Sum nn the e 


MULTIPLICATION: 
: \ : e 1 A p. . 50 N | 
Of MurTieticaTioN, 


+ 8 1.) MULTIPLICATION (Multiplicatio, Lat.) 
— Fo M is the Method of adding a Number, a 
given Number of Times, to itſelf; or, repeating it 
| o many Times as the Number, by which you are 
Ban- to multiply, contains Units. Or, the finding a 
aken I Number which ſhall contain any given Number, a 
+, given Number of Times. 1 | 
is to 32. The Number to be multiplied (or added a 
; given Number of Times to itſelf) is called the Mul- 
with /iplicand (Multiplicandus, Lat.) * | 
s, be 53. The Number by which we multiply, (viz. 
the Number which denotes how many Times the 
es be Number to be multiplied muſt be taken) is called 
equal Wi the Multipher (from Multiphy, from Multeplico, Lat.) 
m of 54. The Sum of all theſe Addirions, or the Num- 
x, 5, ber ſo repeated, is called by Arithmeticians the Pro- 
a (Produttus, Lat.) and by Geometricians the 
two Nene © (Refangle, Fr. Rectangulus, Lat.) The 
under Reaſon of which laſt Appellation will be explained 
e any in its proper Place. 
reater 55. KA Multiple ( Multiplex, Lat.) is a Number 
main produced by the Multiplication of two other Num- 
4 bers (each greater than an Unit.) Thus 6 is a 


uanti- Multiple of 2 and 3, for 3 twice repeated is 6. 
Se the Or, in Euclid's Words, a Multiple is a greater Num- 
intity, ber compared with a leſſer, when the leſſer meaſures 
is 4; the greater. 3 | | . i 
Diffe- 56. An 4viom. If equal Things be multiplied by 
tity. qual Things, the Products will be equal. 


57- Any two Digits may be multiplied together 
by adding the Multiplicand to itſelf, ſo many Times 
as there are Units in the Multiplier; for Inſtance, 
he Product of 5 by 4 may be found by repeating 
6 four Times, viz. 5+5+5+5=20. By this Me- 
hod the following "a (called the Multiplication, 
| = 2 or 


* 


| MULTIPLICATION 
or Pythagorean TABLE, from the Inventor Pythagoras) 
may be made; and, when it is committed to Memo- 
ry, we ſhall have a much ſhorter Met pg 12. pe rform 
Multiplication by. To find the Prod ln y two | 
8 ie by by this Table, find one of the Digits in the 
Side of the Table, and the other on its Top, and in 
the Point of * will be the Froddèt, wi ich was 
ny 


The Pronaconzan TABLE. 


II EY, II 7 FI —21. A 
1- 6} 8x0 þ12| 14 | 16/]-18]._.2 


2 
4 

61 9121518212427 
8 | 12 | 16 | 20} 24-| 28 3236 


3 ” 
4 
* 1 9 | TT 4 : 
15;110[1;|20| 25 ['301,35 40 | 45] : 
i 
7 
8 
2 


[12 118 | 24|,39];36 | 42 | 48 | 

[14]21128.].35. 1.421491. 56 [03 
| 16124 | 32 | 40 Þ/48:] 564641 721] _ 
1181271 36 145" 54} 6317218111 


11855 Hiving leaent he above Table peely by 
Heart, it wulf be eaſy to multiply any two Numbers 
together by this Rule, viz. Multiply the Figure in 
the Units Place of the Multiplicand by the firſt Fi- 
gure (on the Right-hand) of the Multiplier, and 
put the Product, if it be leſs than 10, directly un- 
der; but, if it exceed 10, write down the Exceſs a- 
bove any Number of Tens; and remember, aftet 
| you have multiplied the ſecond Fi igure of the Mul- 
licand by the ſame Figure of the Multiplier, to 
$a d to the Product the Number of Tens which was 
to be carried from the laſt Multiplication, He. til 
you have multiplied all the Figures of the Multipli- 
cand by the Figure of the Multiplier ; then, (ﬆﬀ 
the Mulciplier conſiſts of more than one Figure) in 
like Manner multiply every Figure of the Multipli. 
cand by the ſecond Figure of the Multiplier, and 
fo! proceed, till all the Tees In the Multiplicand 
hay 


put down the 8, and carry the 1 to the 


MULTIPLICATION. 
have been multiplied by each Figure of the Multi- 
plier; then collecting all theſe Products together by 
Addition, we ſhall have the required Product. 
Bo. Example. Multiply 23416 by 23. 
| The Work will ſtand thus; and was thus 23416 
performed: Firſt, we ay 3 Times 6=18, 23 


next Figure of the Multiplicand, ſaying 3 70248 
Times 1-15 3, + 1 {we carry) = 4, Which 46832 
write down; then 3 Times 4=12, put 
down the 2, and reſerve the 1: Again, 3 538568 
Times 3=9, + 1 (we carry) = 10, put — — 
down. the o; and then ſay 3 Times 2 is 6, 

+ 1 (we carry) = 7, which, being wrote down, com- 
pleats the Multiplication. of the Multiplicand by the 


| firſt Figure of the Multiplier. Now begin to multi- 


— 


Ply by the ſecond F igure of the Multiplier, ſaying 2 


imes 6 is 12; put down the 2 directly under that 


Figure of the Multiplier which we are multiplying 
by, and reſerve the 1; ſay then, 2 Times 1 is 2, 11 
(we carry) = 3, which put down; and thus proceed 
*till each Figure in the Multiplicand has been mul- 
tiplied by = laſt Figure of the Multiplier. Laſtly, 
add the feveral Products together for the required Pro- 


duct. As to the Reaſon of this Method of Multipli- 
_ cation, it may be eaſily ſhewn byHelp of the following 
Lemma, viz. If either the Multiplicand, or Multiplier, 


or both, be divided into two or more Parts, and theſe 
Parts are multiplied by each other, the Products of 
all theſe Parts, when added together, muſt be equal 
to the Products of the Whole. (Thus, for Example 
Sake, if the Multiplicand be 23=204-3, and the 
Multiplier 142104; then 20x10=209, and 
3x10=30; alſo 20x4=80, and 3x4=12 ; now 290 
＋ 30+80+12=322=23x14.) The Reaſon of which 
is evident, for all the Parts of any Number muſt 
.make that Number; when any Number, or 
All the Parts of any Number, are multiplied by all 


the Parts of any other Number, choſe two Numbers 


are multiplied together. 2 
T 


* 


22 


Figure, 


] 
Thing, directly under the Figure we are multiplyi 
LE and, proceeding in chis M ch 
| the Figures of the Multiplier, it is evident we 


MULTIPLICATION demonfirated. 


| The Demonſtration may be conveniently parted in- 


to two Caſes. . 

1. When the Multiplier is but one Figure, it is 
plain, that, by the Method delivered in Art. 58, we 
find the Product required; for, we multiply each 
Part of the Multiplicand by the Multiplier, and put 
the Product down in its proper Place, if leſs than 
10, viz. in that Place which is directly under the 
Place we are multiplying of; but, if that Product is 


more than 10, we only put the Exceſs (above 10) in 


that Place, and carry the 10's to the next fuperior 
Place; for, fince 10 in any Place is by Notation *=1 
in the next higher Place, our carrying the 10's of 
any Place as Units to the next higher Place does in 
Effect collect together the ſimilar Parts of the Pro- 
ducts, and all theſe Products, collected together, are 
by * Lemma equal to the whole required Product. 
n bo. 
15 But, if the Multiplier conſiſts of more than one 
after we have found the Product of the 
Multiplicand by the firſt Figure of the Multiplier 
as above demonſtrated, we Rake the Multiplier 


parted into Parts, and therefore find after the fame 


anner the Product of the Multiplicand by the ſe- 


cond Figure of the Multiplier; but, as the Figure 


we are multiplying by ſtands in the Place of Tens, 
the Product muſt be ten Times its ſimple Value; and, 


therefore, the firſt Figure of this Product muſt be 


8 in the Place of Tens, or, which is the ſame 


ſhall multiply the ſeveral Parts of the Multiplicand 


by thofe of the Multiplier, and therefore, by the 
Temma, theſe ſeveral Products, being added together, 


will be equal to the Product of the Whole. Q, E. D. 
50. In long Calculations the making a Tarifa or 
ſmall Fable of the Multiplicand, after the following 
Method, will be very uſeful ; becauſe it is pot fub- 
ject tg Error, and performs the Whole by „ 


— 


anner ſeparately with 


n- 


F Tariffa for all the Digits, we 


TABULATING A MyLTIMPLICATION. 


Addition; but in ſhort NN n common 


Monet. is . 


25476 by 416 
The e Meda 1 751 Na or making 


1 De 
2 Tariffa, is thus: Make a, Ladder of. 2 50952 
10 Steps; then againſt the firſt Step ſet [3 76428 
the Multiplicand; and againſt the ſe- 4101904 
cond put its Double, found by adding 512738 
it to itſelf. The ſecond Step added to |. 6 wat 
the firſt gives the third; and the third | 71478332 
added to the firſt gives che fourth Step, 8203808 
Sc. till you get 10 Steps, which laſt | 9229284 
Step, if it be = 10 Times the firſt Step, 5 254700 
en 7 
Then the Operation will be thus : 
5 23476. 
3468 
In the eighth Step is 203808 .= 25476x8 _ 
In the fixth - W 152856 2 54 
In the fourth 101904 _ = 25476x400 
In the third - 476428 = COT! 
88350768 r 


183 


65. Sometimes, "Main W to have 


Trouble, by making a Table for rac f 


. firſt put down for 1; then 


for the third multiply the firſt by 3; 
then add the firſt and third for the 
fourth Step; and for the ſixth double 


the third; for the eighth double the 
fourth; and, for Proof of the Table, 


add the ſixth and fourth for the tenth ; 
which, bringing out the ſame Figures as 


the firſt; with Dr _—_— | 
TION "Rick 6+: | 


C4 


may ſave a little 
a few more 
Figures than are in the Multiplier. Thus, in the laſt 


125476 


76428 
101904 


152856 | 


203808 


4 


254760 


2 


** 


24 
q \ 


a 
At. A 


1 


 5+1=6; (or 3+3=6.) 5+3=8; and 
(or, by Subtraction, ro—1=9.) 


Which are now commonly known by the Name of 


— 


Appellation of Bones). The following Repreſenta- 
tude of Words. 


Er 


| Rods, one Index-Rod is ſufficient; by the Index- 


_WEPERs RODS: 

62. Tf we make a Tariffa, or Table, for r, 2, 2, 
and 5 Steps only, by doubling for 2; and adding 2 
and 1 for 3, and 3 and 2 for 5; and, for Proof, add- 
ing 5 to itſelf for 10; we may from ſuch a Table 
have the Product by any Digit, by Addition only: 
for 1, 2, 3, and 5, are in the Table; and g4+1=4 ; 
5+3T1=9, 


63. Lord Neper, obſerving, that Tabulating the 
the Multiplicand was in many Caſes of great Uſe, 


contrived Tables, or Rulers, for this Purpoſe; 
Neper g- Bones, or Neper Rude. The Contriyance is 
this: Each Column of Pythagoras's Table is made on 
a ſeparate Piece of Box or Ivory, c. (whence the 


tion will convey a better Idea of them than a Multi- 


 " NEPER's RODS. 


64. For p f Multiplication by theſe 


= 


Rod 


| NE PERS RODS 
Rod we would be underſtood to mean the Rod of 
Digits which is not diagonally divided, and which is 
the firſt· to the Left⸗hand in the above Fi — 5 
FF 
any one Fi (or o) is in I licand. 

; Rods of each Species will by fufficient 
7 comMen Practice. 

63. In uſing theſe Rods, Grit take the e rod, 
and, next to iron the Right-hand, place a Rod which 
has on its Top the Figure which ſtands in the higheſt 
Place of the Multiplicand ; agd next to this the Rod, 
on the Top of which is the Figure which ſtands in 
the next inferior Place of the Multiplicand: And 
thus proceed till all the Rods belonging to the Mul- 
tiplicand are taken out; then, againſt each Digit of 
the Index rod, will ſtand the Product of the Multi- 


plicang by that Figure ; but, ſince by our Notation, 


r Part of any Square is of the ſame Height as 
rr r rr in taking 
out the Products, firſt take out the Figure in the 
loweſt Part (or Units Place) of the Square of that 
Rod which is on the Right-hand of all the others; 
then add the Figure in the upper Part of this Square 
to that in the loweſt Part of the Square of —.— 


ning at the Right-hand, the Figure on the 
Bade 


Rod ; and ſo till all the Product of the Mul- 


tiplicand by that Figure is taken out. 


„Non 
65. For 5 vi: 


wh 4 e | 
properly placed, :will 'O; 
A thus: Which 
being done, againſt 8 3 
in the Index-rod, we Al 
have the Product . 
3, to be taken out af- 5 
ter this Manner, be- — 
ning at the Righ 6 
— ſay 8 is 25 75 
which place down; . 
(as 3 18 
4+6=10,' put down . 
the o, — 9 I; 193 


faying 1 (we carry) 


+5+2=8, which write down; and 90 on, benin 


(+0) = 3, which write down; and then 4 610: 
aſtly, o being written down, we have 1 (we carry) 
+1=2; ſo that the Product by 8 is 203808 : After 


; » this Manner take out the other Products, and, due 


Regard being had in placing the ſeveral Products, 
(the Operation will appear as in Art. 60, which ſee; 
and) their Sum will be the required Product. 


67. In ſome Caſes, the Work of Multiplication | 


may be ſhortened, as we ſhall now illuſtrate in the 
moſt uſeful Contractions, and in the moſt uſeful on- 
ly; becauſe the giving a great Number of Con- 
tractions, not in frequent Uſe, would be both waſting 
our own Time, and alſo that of our Readers. 

Caſe 1. When any Number is to be multiplied by 
IO, 100, Or 1000, Sc. the Product will be. found, 
by-only annexing the Ciphers to the Right-hand of 
the. Figures; thus 1 3 25X 100222500 ; 

25 * I000= 25000, 
. 68. Caſe 2. When — the Multplicand, or Multi- 
Frs or both, have Ciphers to the Right- hand of the 


igures, multiply by the Figures, t ing no Notice 


JE. 


O. 
ak 1 
are Or 
as will 
multip 

Her 


14, 15 
membe 
the U 
add tl 
which 

we are 
S* 122 
put do! 
carry): 
Now 2 
Multip 
we om 
and the 


ConTRACTIONS/ in MULTIPLICATION. 
of the Ciphers, till the ſeveral Products are added 
together; but then to the Sum annex ſo many Ci- 
phers as are to the Right-hand of the Figures both 
in the Multiplicand and Multiplier. 


69. Example.” Multiply 2 300 by 1500. 


The Work will appear thus: 


70. When all the Figures in the Multiplier except 
that in the Units Place (which may be any Figure) 
are One's, the Work may be performed in one Line, 


as will be ſhewn in the following Examples : Firſt, 


multiply 38 1 by 15. 

Here (and in multiplying by 12, 13, 
14, 15, 16, 17, 18, or 19) we muſt re- 13 
member, as we multiply by the Digit in 
the Units Place of K's Multiplier, to 
add that Figure of the Multiplicand | 
which ſtands next on the Right-hand of the Figure 
we are multiplying of; thus, in this Example, ſay, 
SX Ig, Which put down; then 5x8, 40, + I=41, 
put down 1, and carry the 4; then gx 3215, 44 (we 
carry) =19, 48 227, put down 7, and 2: 
Now as we have multiplied all the Figures of the 
Multiplicand by the firſt Figure (5) of the Multiplier, 


we omit taking any further Notice of that Figure, 
and therefore have only now to ſay 1x3=3; +2 (we 


carry) g, which, being placed down, compleats the 


Product | 7 
71. Example 2. Multiply 38 1 by 115. 


Here, as we have two One's in the 381 
Multiplier, we multiply by the Digit 118 
in the Units Place, remembering, as pr. 6 | 


we multiply, to add thoſe two Figures 
of the Multiplicand which ſtand next 


— 


7 


_- 


2 =5, which | #7 ay down: Laſtly 4 is 4, which, being 


ConTRACTIONS: in MuLTIPLICATION; 


on che Right-hand of the Figure we are multiplying 
of. Thus, in this Example, ſay 5x1=5, which put 
down;-:then ſay 5x8=409,'+1 (the Figure on the 
Right-hand of 8) = 41; put down the 1, and carry 
43 laying Zug = Ig. 8 carry) 219, +8 =27, 
Ass; (here we add in the two Figures to the 
Right-hand of the 3) put down the 8, and reſerve 
the 2; then omitting the 3; in the Multiplier, becauſe 
all the Figures have been multiplied by it, we ſay 2 
(we carry) +3=5, +8=13, (here we add in two Fi- 
gures of the Multjplicand) put don the 3, and carry 

13; laying x (we carry) +3 (the remaining Figure of 

the Multiplicand = 4, which, l placed down, 
compleats the Product. 

572. To multiply any Number by 102, 103, 
£04, Sc. at one Operation; multiply by 2, 3, 4, &c. 
and when you have found two Figures of the Pro. 
duct, as you multiply, each Time add one Figure 
(begigning with that in n Place) of the Mul- 

tipheand. | 

75 Example. Multiply 427 by 105. | 

iſt ſay, 5x7==35, put down, 5, and 437 

carry 35 then 5x3=15, 4 (you carry) ) , 105 
Sts, put down 8, and carry 1; again — 5. 
 $X4==20, +1 (you carry) , = 6595 
8, put down the 8, and carry 2; 
then having done with the 5, we ſay, 2 we carry +; 


put down, compleats the Product. 
74. Corollary. ' After the ſame Manner we. may 
multiply by 1001, 1002, 1003, Cc. by 10001, 
TO002,- 10093, Cc. Sc. by only obſerving, if the 
x on the Left · hand of the Multiplier be in the Place 21 f 
of Thouſands, to have three Figures in the Product But 
before you add a Figure of the Multiplicand: And, ? 
if the 1 Rande in the Place of Tens of Thouſands, to 


i 

haye four Fi s in VT vo_ yu begin 
0.208. we 91 
: | 201 f . k by txf os: | 71 Wet F riods 
W Who me 


dreds, c. 
ve 


Conrenpiyns #'Mormrirearron. 

| Whoſoever will compare theſe Abbreviations with | 

the Operations at large, e 
theſe Contr actions. 

75. When we are to multiply by any — ay 
which is nearly equal to a certain Number of T 
Hundreds, 'T Thofaritds; Sc. ib will * ſhort 
thod to © and tha the Number of Tens, Hun- 

then to add, or ſu 12 for wh 
Multiplier exceeds, -or is pe ebay tongs 
Wire 1 10 Hundreds, c. 

Example. Multiply 2378 by 999. 

Here the Multiplier 999 wants but 1 of aid; A 
multiply 2378 by 7 and che Product 1 


An. 17. — — — 2378000 7 


Subtract 5 2378 r r 
— 
The eo Th = 1 | e the Produc | 
germs 
76. Example 2. | Mukiply 2755 by 4002, 

Firſt, 276 & 2060'= | 1r048000 
r 5504 | — 
But 2600 Times 22 r 

Times m Times, Sr, 
eee eee =the Produc 

vill be found, * Ad : 2 | 
ition, Þ Nr 20 el 8 


73; Burr 2 Multiply 27620 by — 
Here 30000 29998 2 2 . 
4 | v4k606966 


27620* N 
And 27 20* 2 = 55240 
——— 


But 30900 Times - — 2 Times 8 5 


Times; ©. che Product, by Sub- 


58. When the Multiplier can erte In * pe 
riods which are Multiples of one another, tie Oper 


miion may 2 alter che „ 


29 


a 


30 


Times 4, and D 


the Product e 2500; call this ſecond. Pro- 


nn 


__ ComranDiUns , MyrTipticarion; 
in the following Examples; which are the ſame the 
ingenious Mr. Robert Robinſon has given in Miſcellance 
Curieſs Mathematica, Pag. 1. Wr 15 

Example 1. n ne; by 96488. NS. 1 

Firſt multi ! 0 45 
20d che Pfad call Be Sig zan = 4. 


Now becauſe 6x8=48; (or v1 1 We | 1.99488 .. * 


60xJ0==480)+ multiply he ww 
Number J by 6, and, the. * | 45579896 _ » | 
$ in 48 ſtanding. in the Pls heh I D 
Place of Tens, put de 9 9 
firſt re: of this Pro- 14 
duct i 1 of Tens, 539799 . Sly 
and call this Product C: Again, fince' 2x48 = 96, as 
C taken in its ſimple Valuers 48 Times 4, Cx muſt 
be=96 Times A, * multiply C by 2, and, ſince the 
96 is really 96000, the firſt Fi Thou pf. the Product 
muſt be placed in the Placꝭ of Thouſands ; this Pro- 
duct call D. Now B being = 8 Times = C= amo 
96000. Times A, the Sum 0 
9 the P Prddact ned. © Vi = 
Example 2. Multiply 3742185 by 52575. 
Here, becauſe: 75 = 25 — SKIDTS Pte 
* 3, and 25=5x5, we, Let 574235 = 4 
multiply in a reverſe Order 1 
0 the firſt! Example; firſt - | 
multiplying the Number 4 28729675; - Ti 
by the 5 which is on the 143552376. 3 
r 430060123 m =D 
ier ; but, this 
Low Few. Dag ae e 
the firſt Figure of this Bo. | 
duct in the Place of Tens of Thouſands, or, which is 
the ſame Thin wg, under the: Figure (5) which we mul- 
tiplied dy; call this Product B: Then, - 5x 5 being 


4 


=25,. and B taken in its ſimple Value being = 5 


Times A, if we multiply B by 5, — Product wall be 


* 25 Times 4, but, by placing the firſt Fi of 


this Product in the Place of Hundreds, we have 
duct 


. \ 
"> — 
8 * 


- COMPERNDIUMS n MULTIPLICATION, 

duct C: Again, 25x3 being = 78, r in its 
ſimple Value being =-25 Times A, it Aa in that by 
multiplying of C (taken in its ſimple Value) by 3 we 
ſhall have the Product of A by 78 which. being 
wrote down under C, ſo that the firſt Figure of this 
laſt Product may ſtand in the Place of Units, it is 
manifeſt; that, cling this D, we have B= 50000 
Times 4, C= 2500 Times A, and D=75, Times A; 
and, conſequently; B-+£+ D* = 5000042500 + 75 
Times = 52575. Times A r the required Product. 
80. When che Figures of which the Multiplier 
conſiſt, are all of one Sort, vix. all Two's, Three's, 
or Four's, Sc. the Operation W 
as will be illuſtrated by this you 

8 viz. Multply 34018 5 2222, 

Firſt, m ultiply OA SY 


by 2, (one of che a CF ener pp. w 


the 

Mee de 650 35 Vonder to 'be added. 
Product is N 5 0 
which, being pla- . Product. _— Fe 
ced down, we call 
the Number, to, be added; . by. adding the 

of which it is b . after the 
fo owing Manner, we uired P 
duct. To proceed then, Ax 5 — — in the 
Units Place) is 6, which put down; then 64-3=9, 
which put downs, then 6＋ 3 + o= 9, which put 
down: Again, 643+0+8=17, put down the 7, 
and reſerve. the 1; then, . becauſe we Have obtained 
as many Places of the Product as he Multiplier has 
Figures, omitting the 6, (in the Units Place of the 
Number to be added) lay, I. (we carry) ＋ g ＋ Or 
+6=18, put down 8, and reſerve the 1; then ſay, 
(leaving out 36, the two firſt Figures) 1 we carry- o 
+83-+8==15, put down 3, and carry 1 ſaying 
. (omitting. the firſt, Figures 036 of the Number 
to be added) 1 (we carry) +84-6=15, put down g, 
and carry 1: Laſtly, (omitting all the Figures of the 
Number bor bg added, except that in * 

aig 


31 


* 24+ 


2, 


CompranDiums # Mut TIPLICATION. 
Place, viz. 6,) ſay 1 (we carry) + 6, which, being 
wrote down, compleats the Product. 

The Rezfon of this Operation will caſily appear by 
— it with the Work at large. 

Sr. Several Figures may be multiplied by ſeveral 
in hb Line, as is ſhewn in the following Example. 
"2B Multiply 25476 by 3468; (this | is i bar Ex- 

as that in Art. 60.) 

y firſt 8 K , put down 8, and 25476 
carry 4 9 ns 2 3468 
=96, put and carry 9: Again, 
8x4+9 (we bens + 6x74-4x6=107 3 18350768 
put down 7, and carry 10; then 8X5+10 
(we carry) +6x4+4x7+3x6=120; write o, kal earry 
12: Again, * +12 (we. carry) + 6x54-4x4+3x7= 
95, put down 5, and carry 9: Now, ſince we have no 
more Figures remaining in the \Mulciplicand t be 
multiplied by 8 the Figure in the Units Place of the 
Multiplier, we omit that Figure, and proceed ſaying, 

9 (we carry) -þ6x2Þ4x543x4=53, put down 3 
Ted carry 5. Having now multiplied all the Nen 
of the Multiplicand by 6, the Figure in the ſecond 
Place of the Multiplier, we omit that Figure, and 

then go on, ſaying, 5 (we carry) TN +3x5=28, 
put down 8, and l Laſtly, having now = 
tiplied all the Figures of the Multiplicand by 4, the 
Figure in the third Place of the Multiplier, we omit 
that Figure, and then there only remains to fay, 2 
(we carry) 442x3=8, which, being writ on the 
of the other Fi igures, compleats the Product. 
Art. 122. 

If the Reader compares this with the Gene 
at large, it will be no difficult Matter for him to ſec 
the Reaſon of this Method. 

82. This Method of multiplying ſeveral Figures 
dy ſeveral], in one Line, lately 4 a great Noiſe : 
Authors boaſting of its Novelty, and their firſt Pub- 
liſhing it; though there is nothing new in the In- 
vention, it being, in F act, nothing more than the 
common Method performed in one Line, which 


* 


Mut rirtieaArton how probed. 

makes it burdenſome to the — 45 and conſe · 
17 not fo proper for Buſineſs. Neither is it a 
new Curl 55 for a Gentleman (in the Gentleman's 
Magazine, Vol. 20. P. 45.) declares, that, when he 
went to School,” which is upwards of 30 Years ago, 
this Method of multiplying was common amongſt 
the Boys. [ONS ; >: EE | 

93. Multiplication 8 e 


the Multiplier by the Multiplicand ; that is, makin 
the Multiplier a Multiplicand, and the Multiplican 
2 Multiplier; which muft produce the fame &, 
as before? For, when two Numbers art to be multi- 


pe together, it matters not which you make the 


ultiplier; (for (by Art, 95.) axÞ=bxa. © 

' $4, Multiplication may alſo be proved by caſtin 

out the Nines; the Method of doing which is bette 
explained x $6 48 than . ormal Precepts. 
Let it then be propoſed to prove the Sum in Art. 60. 
viz, that 25470x3408=98350768. Firſt caſt the 
Nines out of the Multi ſean after this Manner: Say 
2+5=7, +4=11,, which is 2 more than 9: Then 
ſay (omitting the 9) 2 (the Exceſs above 9) +7=9, 
exceeding 9 by o; . ſay 6 is 6, which reſerve. ' Se- 
condly, caſting the Nines out of the Multiplier by 
the ſame Method, by ſaying 3+4=7, $6=17, 
(which is 4 above 9) and 4+ 8=12, we get 3 (above 
9) to be referved. Now (by Art. 100.) the Product 
cannot be right, unleſs the Product of theſe reſerved 
Numbers (remembering, when this Product is more 
than 9, to caſt out the Nines, and then the remain- 
ing Number muſt) he equal to the Number remain- 
ing after all the Nines are caſt out of the Product (of 
the Sum) : Thus, in this Example, the Nines caſt 
out of the Product, leaves o; and the Product of the 
referved Number, 2x6=18, which, when the Nines 

are caſt out, leaves o, the fame as before, for Proof. 
85. But againſt the Proof of Multiplication by 
caſting out the Nines it is objected, that a falſe Pro- 
duct may, by this Method, prove right; for, iF the 
Product had been brought out (in the above) 
by | 88539768, 
* 


* 


34 


one of them muſt be exactly as much greater as the 


rors which are too much, muſt balance, or be equal 


thod prove t, ſeems not only unlikely, but im- 
robable an i 
* 


of 123, leaves 6 to be reſerved; and, caſting the 


Asp pr ion bow proved. 8 
88530768, the Remainder, after all the Nines ate 
caſt out, will be o as before: But then, if it is con- 
ſidered, that, to make a falſe Product appear to be 
right, there muſt be at leaſt two Figures wrong, and 


other is leſs than it ought to be; and, if there are 
more than two Figures wrong, the Sum of the Er- 


to the Sum of the Errors, of thoſe which are leſs - 
than they ought to be ; we may (I think) reaſonably 

truſt to this Proof. For, how likely is it, that 
when we are endeavouring to bring out Truth, we 
ſhould commit two or more ſuch Errors that ſhall 
be directly contrary, and balance each other; 5. e. 
that the Exceſſes of thoſe which are too much, ſhould 
be exactly equal to the Deficiencies: of thoſe which 
are too little: Upon the Whole, that we ſhould 
bring out a falſe Product, which ' ſhall by this Me- 


5 the Chance exceec Om 
$6. It may here be remarked, by - the- bye, that 
Addition may alſo be proved by caſting out the Nines. 
For an Example let it be required to prove the Ad- 
dition- Sum in Art. 28. Wee 

Firſt ſay, 54-7=12=9+3; and 3+6=29; then 
$ is 8, which reſerve, it ing the Exceſs after the 
Nines are caſt out of 5768; then, the Nines caſt out 


Nines out of 879, we have 6 to be reſerved; then, 
to caſt the Nines out of theſe reſerved Numbers, 
4 84+6zz14=9+5, and 3＋ ö II o-; fo that, 
er all the Nines are caſt out of the Numbers which 
were to be added together, we have 2 remaining. 
Now, ſince all the Parts taken together are equal to 
the Whole, the Nines being caſt out of the total 
Sum, there muſt be alſo 2 remaining; and, caſting the 
Nines out of 6770, we ſhall find 2 remain, for Proof. 
Note, The ſame Objection may be made to this 
Proof as in Art. 85; and the Anſwer, there given, 

will alſo ſerve as an Anſwer for this. 
| 2 RR , 


* 


4 


MuLTIPICATION. of ALGEBRA. 


- 87. Co-efficients, (Con and Efficiens, Lat.) in Algebra, 


are the Numbers which are placed to the Left-hand 
of the Letters : Thus, in 3 
there be not a Co- efficient placed before a Quantity, 
that Quantity is ſu 
Co- efficient; thus, „ may be read 15 (one ). 

38. In Algebraic or Univer/al Multiplication, we make 


Uſe of this Character x, to denote that two Quanti- 


ties are multiplied together: Thus, ax+ is @ multi- 
plied by o; but we more frequently omit this Cha- 
racter, and write the Letters cloſe er, (without 
any Character” between them) as for axb we write 
. When a Line is drawn over any Quantities, 


and the Sign of Multiplication put between the 
Letters u the Line (called by Algebraiſts the 
Vinculum (Vinculum, Lat.) and ſome other Quantity) 


it denotes, that the Sum of the Quantities under 
Vinculum is to be multiplied by the other Quantity: 


Thus, Tx is to be read the Sum of a++ multi- 


plied by m. Alſo a+bxa—b is the Sum of aand 3, 
multiplied by the (Sum of g and — 4, or the) Diffe- 
rence of a and 5. | F 4 
89. Though the Method of expreſſing the Pro- 
duct of. Compound Quantities by the Vinculum, as 
ſhewn in the laſt Article, is many times convenient; 
yet, it is more frequently uſeful to be able to ex- 


preſs the Product without a Vinculum, in more 


ſimple Terms; and, in- order to ſhew the Method of 
doing this, it will be proper to lay down a few 
Theorems by way of Lemma's. 

Theorem 1. The Product of the Sum of any two 
affirmative Quantities, by any Number, is equal to 
the Sum of the Products of each of the affirmative 
Quantities of the Multiplicand, by the Multiplier; 
that is, a L x x=4ax+-bx. | 

Demonſtration. By the Nature 'of Multiplication 
(Art. 61.) to multiply a+ by x, is only to take 

D 2 44 


3 is the Co- efficient: If 
ſed to have an Unit for its 


35 


36 


| = laſt Theorem ax 


Of Arorbn c Mor rtrufe keres. | 
ah as many Times as there are Units in x; und 


= x muſt be = ax+tx ; for (by Art, 88. Ax 
axx=a taken x Times; and by=bxx= taken: x Times, 


and conſequently (by Art. 24.) e taken N 


Times ax (by Art. 31.) Q. E. D. 
9o. Theorem 2. The Product of the "AM of 


any two Quantities, oy 1 (affirmative) Number, 
is equal to the Prod the Subdugend by the 
Multiplier, Minus the Product of the Minorand by 
the ſame Number, viz. xX AN -x. | 

. Demonſtration: The Product of a inks lacs but. it 
is evident, that ax is greater than the required Pro- 
duct; becaule ax i is the Product of a by x (or is a taken 
* Times) whereas we want only the Product of the 
Difference of à and 4 by x; Boas thisProduthicr 


we muſt ſuben the Product of b by ay viz. bx, for 


Times the Quantity, expreſſing the Exceſs af a above 
5; and . the Pro uct required is ax—bx. Q, E. D. 
But, if this be not clear enough, take the Demonſtra- 
tion otherwiſe, thus: Let d the Difference of 4 
and 5; then (by Art. 50, ys a=b+d; and, by multi- 
plying both Sides of the 6 OY by x, we have by 
and, taking by from 
both Sides of this * we have (by Art. 36.) 
ax—bi= Ax. Q; E. B. 


15 An Equation, bete, Far) in re is when a Quan- 


tity, or-Quantities, on one Side of = is equal to one or more 
Quantities on the other Side; nen an Bus- 


tion. #6 Ir; 


: #2. P 4 Wy 8 5 
* ww - — . ! a » * d - E 
The- 
' ” =. 
= « 4 * - 0 , * 7 91 mm 
” F * . - * a — ” "-" * , ? 
£ 1 I . 


Mer rrrriearroen of ALGEBRA; 
| 91. Tbeuren 3.144 eg. 
Demonſtration. By Art. - 51. to multiply by 
is only to take # a—b, x—y Tit which - ma be 
done thus: * Gr 
x Times ai (by thelaſt an) = vie go: = 
and 1 Times 8a—b = - o-b.. 
*; L by Sub- I Times D = irg. 
traction and Minus y'Times BED. But, as Sub- 
Art. 36. J Lkraction may be per- 
formed by Addition, (ſve Art. 46. ) by changing the 
Signs of the Minorand, the Sum will, OY to 
this Method, Rand thus: 3 
e 10 ax b | „eie 
| Ada 0  —a+by _ 1 


Thee is ax—bx—ay+by = ſame : as : above.” 


TOY Inlet ro 10 121 74 N. 
Ja. Hence, it may be obſürved, that 


8 Joy Compound Quantities may be found, 
by collecti rogerher er the ſeveral Producte of each 
of te 


antity ultiplicand, by each Term of the 
Neukiptice- And a in multiplying the Mal 


Þ+ by the affirmative Terms of the Multi ler, 


e Product ill have the ſame Signs as in the al- 


Flr; but that, in multipl ing by the negative 


, the Signs of the Product muſt be contrary 


to thoſe of the Multiplicand. 
93. Corollary 2. Hence, allo, it wil = ar, by 
viewing the Work (in Art. 91.) that, ta the 


ſimple Terms of the Product ſeparately, the firſt is 
ax, which may be confidered-as»2x+x==+ax, ſo 
that an affirmative Quantity, multiplied by an affir- 
mative Quantity, will have an affirmative Product; 
or, in the Language of Algebraiſts, + into + is +. 
The „ Term of the Product is — &x, which 

D 3 may 


38 


ties, we may, in the Senſe : here delivered, of 
the Multiplication of two negative Quantities z yet 
to conſider the Multiplication 6f two negative Quan- 
tities independent, or having no Relation to an affir- 


thing, better than Nonſenſe. 
thod of multiplying compound Quantities muſt ap- 


FI, WOE an . or 


br 


Mur ripIIcATIox of Alea A 


may be taken for the Product of — þ by + x; here, 
a negative Quantity, multiplied by an affirmative 


Quantity, produces a negative Product; or — into 


+ is —. 4A the third Term is — c, which 
may be conſidered as the Product of + a by —y; 10 
that an affirmative Quantity, — — by a Fer 
tive Quantity, will Laſt. bly wok, ct; 
into — Is —. h Term is by, 
Ich my be conſid as the Product of — + by 
— 5, ſo that, a negative Quantitybeing, multiple 
by a negative Quantity, the Product mult be taken 
9 or — into — is . 


| Hence theſe Rules for Ces 


++ into A is + Plus into Plus is Plus. 
—Into—1+ thas i Minus into Minus is Plus. I 

1 5, Minus into Plus is Minus, 
+ into — is — Plus 1 into Minus i is Milk. 


But though, with Relation to DFR wuanti- 


mative Quantity, ſeems to be but little, 1 any 
94. From either of the two laſt Articles, the Me- 


Multiply g- Ele. 4 80 OE 


| cu — S | 
ries 2 = — » 
© Product S === 5 10 


4; . 15 Ar 
9 * 9 
* 


ul: 


cher, and one of the Factors is a compo 


MuLTIPLICATION of ALGEBRA, 


_ Multiply” 29—25 
n = 223 2 
24—2bx3b = _ + 6ba—6bb. 

n * . | 


95. 1 be remembered by the Reader, that 
we have hitherto left, in this Chapter, ſome Things 
not demonſtrated ; and therefore their Demonſtra- 
tions ought to be given before we put an End to this 
Chapter; which as follows: . 


Theorem 1. If two Numbers are to be mul 
, whichever is made the Multiplier, the 
duct will be ſame, viz. axb=bxa. 
Demonſtration. Let 1-1 +1 +1, Ge. be the 
Number of Units contained in 4; then, fince .(by 
Art. 51.) Multiplication is only raking the — 45 
cand ſo often as there are Units in the Multi tiplier, it 
follows, that b4-b4+ 646, Sc. as many Times as 
there are Units in a, is = 
cauſe YC I/, Sc. (till there are ſo many #'s 
written down as there are Units in 3) is each Unit in 
« taken þ Times; (for each ) is = 1 taken b Times) 
and all the Parts taken together are equal to the 


Whole. r 
ts 


many Times as there are ins is= axb; but 
(by Arr. 51:) # taken a many Times as there are 
Units in a is = $x@; *.* * bxa=axb. Z. D. 

96. If two Numbers are to be multiplied toge- 
Number, 
we may, inſtead of multiplying by that Factor, 
multiply by the Numbers of which it is compoſed. 


axbuxc=axp, 
Demonſtration. The Reaſon of this may be ſhewn 


I mean, if $xc=p, that then 


1 9 r 


4 


Product of ab; be- 


2 


o 


* 23, 


40 Uſeful TaZo REMS in MuLTIPLICATION, 
ly 29 by 30; here, 30 is compoſed of 5; and 
hog k. A hs Now 294551453 here we have % 
peated 29 five Times, which is 143 . and conſe- 
quently, if 145 be taken 6 Times, the Product will 
be = 29 taken 30 Times; vera: 145 is each Unit 
in 29 taken 5 Times, and . „ if each Unit in 45 be 
taken 6 Times, we ſhall have 5 Times as many 
Units as are in 29 taken 6 Times; or, which is the 
ſame, as many Units as are in 29 taken, x6==30 
Times,. It may be demonſtrated pn 4 thus 
51. ax4* taken Times; and au NS A taken þ 
Times, taken c Times; but & taken « Times = =p by 
* 23, the Suppoſſtion; . @ taken þ Times, c Times 
| E. b 5 Times; or, Which is the ſame, ieee 
15 260k eee 3 Numbem are to multiplied con- 
tinually ea whatever, Order the one are 
taken, 45 laſt Pro —1 t E the {org 
| —_ 4 4 * 3 5 2 
| Ie, 2nd auh in che abovg, We. have gl Nesgah, and 
| * 95. ax en allo. ee ec e, ha Y 
23. amy hence, e 2 3 
| 95. Bain, axb® An, „ if ee rig uct of 
| eu by, he Product SR. 
| gal be n 


ö 
| 
| 
| 
' 
| 
| 


3 or - three Factors, which: Way eng Varg Yo 
the continued Product will came out the ame 3 an 
therefore may conclude. that if we take in one 
| Factor more, v#z. make them four, it will ſtul ; 

. good ; therefore, in one more, Se. a0. m. 

9. In what Place ſoever any ds, being 
taken in its ſimple Value, it is equal to What will re- 
main, after all the Nines that are e in its 20 

| 12 are taken 9977 unleſs the F Figure is 92 fe 
en 


t * 


S F 


4.4 
4D 
w 


E 2 


| On caſting out the NIN ES. 
then the Remainder will be nothing. The aeg 
of this Theorem is, that (for Example) in goo, at- 
ter all the Nines are taken away, there will remain 53; 
and, after all the Nines in. 60 are taken away, there 
will remain 6; and, after all the Nines are taken out 
of 8000, the Remainder will be 8; alſo, after alt 
in 900 are taken away, there will remain o, Ge. 
Henan ranch. Becauſe, in whatever Place of a 
Number, any Figure 4 ſtands, it is * = (10 Times =) 
9 Times + 1 Time that Figure 6, in the next lower 
ace (as for Inſtance in 300, the 33 P 
the 5 in 50 z) it mult follow, by taking 9 Timed th 
Value of þ, in the next lower Place, that the Value 
Y in its given Place, Minus 9 Times the Value of 
in the next lower, Place, is * = 1 Time the Vale of 
Yin that next lower Place; but 9 Times any Nut. 
ber is a preciſe Number of Nines, and ., that Veng 
taken away, we ſhall have the Value of b in that next 
lower Place z and the Value of 5 in this Taft found 
Place is equal co (for the ſame Reaſons as before) g 
Times +. 1 Time the Value of þ in the next inferi 
Plage; and :.* the Valve of b.in the laſt- found Pl 
Minus 9 Times the Value of 5 in the next inferior 


o 


Place (which, is à compleat Number of Nines) = the 
Value of 5 in that next lower Place, and ſo on, ti 


you bring, it down to the Place of Tens, and then 


It is 106=9b-4-15, and ., taking 9b from both Sides 


of the Equation, we have 10b-—9b=b,. its ſimple 


Value; but (the gb, which we have now ſubtracted, 


is a compleat Number of Nines, and .) we have 


now. taken out all the Nines, except ö is g, and 
then we can take exactly one . 9 more, and then the 
Remainder will be o. Conſequently the Theorem is 
demonſtrated. . Or, perhaps, the following Demen- 


ration may, to ſome, appear plainer. In this De- 


monſtration we ſhall prove it to be true, when the 
Place that the Figure ſtands in doth not exceed 1- 


ſands; and, after the ſame Manner, it may be de- 


monſtrated in Millions, Sc. a: 
To 


* 


of * 3% 


® 36. 


8 
46. 


On cafting out the NI NES. 


To proceed then, let 5 be che Figure, which we 
ſuppoſe to ſtand in the Place of Thouſands, then 


1005 S its Value in that Place, and roook—gooi, 

= 100b, — gob= 105, "IN =b: Here it may be 

obſerved, Tar from 10006 we have taken goob, gol, 

and 95, and the Remainder comes out 5; but goo), 
90, and gb, are preciſe Numbers of Nines, for goob Hen 
100 5 ines; is 10 5 Nines; and 96 is 3 BW wn, 


Pe” Nines But 9 uk and 9b, are the greateſt Wl x ar 


more ines deducted: ut, when B, then there 


than q, the Nines being caſt out of it, what remains, 


24 


tiplier, d= what remains after all the Nines are taken 
away, then d (Art. 24.) = the Multiplier; and 


of the Multiplicand ; then #4+x*—the Multi 105 ary 


Number of Nines chat could be taken out of rooob, of N 
and leave a Remainder; becauſe, theſe being deducted. muſt 
the Remainder was only b, which cannot exceed 9, BF Terr 
becauſe. it is a ſingle Figure; and, conſequently, when Wi only 
b= any Figure leſs than 9, then "there cannot be any 


can \ be. 0 Nine more 1 1 but chen — dine 
mai would be =0z becauſe 100. ob 
—95—5 o. 2. E. D. 
1000. In Multiplication- Sums, the Nines being 
caſt out of the Multiplicand and Multiplier, the 
Remainders, being multiplied together, will, when 
their Product does not 800 9, be equal to what 
remains, after all the Nines are caſt out of the Pro- 
duct of the given Multiplication- Sum: But, if the 
Product of the Remainders above-mentjoned be more 


Xo to the Remainder of the given Pro- 
Demonſtration. Let m= all the Nines in the Mul. 


let the Number in which all the Nines that can be 
taken out of the Multiplicand are exactly contained; 
and x = what remains after the Nines are taken out 


Now the Work of multiplying ux ot * 
gt to * 935 and 94) will ſtand thus 


Hep! 


Concerning caſting out the NIN ES. 


1 
— 
14 6 4X ) 44d bad Fe 
Hence the Product is == n:m+xm-ud4-xd; but wn, 
xm, and ud, are certain Number of Nines; becauſe 
x and m are by the Suppoſition a certain Number 
of Nines, and . any Number, multiplied by x or m, 


only ad: But the Product of x (the Number remain- 
ing in' the Multiplicand) multiplied by 4 (the remain- 
ing Number of the Multiplier) is xd, which being 
the ſame' as what remains in the Product, we have 
proved what was for, when xd is leſs than 
9, we have already caſt out the Nines of the Pro- 
duct; but, if xd is more than 9, then, caſting aut the 
Nines in x4 of the Product, we ſhall have caſt out 
all the Nines that were contained in the Product, and 
the Remainder muſt be- to what-remains after 
the Nines are caſt out of the Product xd; (viz. the 
Product of the Remainders of the two Factors) be- 
cauſe the Quantities out of which they are to be caſt, 
are both expreſſed by x4. 2, E. D. 

101. From the two laſt Articles, the Reaſon of 
the Method ſhewn in Art. 84. for proving Multiph- 
cation-Sumg will eaſily appear. For, becauſe in 
taken WI whatever Place any Figure ſtands, taken in its ſimple 
and Value, it is equal to what will remain after all the 
an be Nines that are contained in its Value, according to 
ined; the Place in which it ſtands, are taken away; it fol- 
n out lows, that the Sum of all the Figures of which any 
cand., Number conſiſts, taken ſimply as ſo many Units, is 
cord - equal to the Remainder after all the Nines are taken 

out of that Number, that can be found in the real 

Value of each Figure of which it conſiſts ; and., if 

+1188 this Sum be leſs than , it muſt be equal to the Re- 
mainder, after as many Nines are taken out of the 

* | given 


2 


muſt be a certain Number of Nines; and ., theſe 
Terms being rejected, there remains in the Produet 


.* 


4x 'DIVESTON 
| given Number as poſſible: But if this Sum is, ot 
| exceeds 9, then, dba the Nines out of this Sum, 
the Remainder will be cual to what remains after al 
the Nines are caſt out of the the given Number; be- 
cauſe che 2 of Nines in any Number muſt 
* 24 be 
ſeveral wake nd in che Sqm of the ard of Nine 
in thoſe Parts. To make this as plain as may be, 
let this. be illuſtrated in cuſting the Ninęs out of 
*g £24:25476 oe Bog o be- Now, the 
® 99. Nines caſt out of 20000, thtre will remain 23 out of 
5000 there will remain x; out of 400 the Remainder 
Wilde 44 and out of 70 there will remain 7; the 
Sum of cheſe Remainders 9/24-5+44-74-6=24, 
| out of which the Nines being caſt, the Remainder i 
1 6: Thus we havt ſhewn the Reaſon of the Method 
of caſting out the Nines by adding the Figutes toge- 
ther ʒ and the Reaſon of the remaining Part o the 


— — — —— —  - - = 
— - ch 
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1 5 10 $10 3 ' F 
"OO Dinos on! . — * 4 


02. 0 (Dinos; Lat.) is 4 ule by 
; which we find how many Times: one 
Number is contained in another, . Or, which is the 
fame, it is a (compendious), Method of ſubtracting 
one Number from angther, as oſten as it is con- 
tained in that other: For, as often as one Number is 
N another, ſo often can it be talen out of 
that other. 
0g, The Number tobe divided (vis. chat 8 
: ber which is conſidered as the containing Number) 
we call the Dividend, (from divide, from divide, Lat.) 
104. The Number, or Number we are 
5 by, (ws. that which is conſidered EP 
taine 


DIVISION. | 
rained. in the Dividend, is ealed the Diviſor (Diw/er, 
Lat. * Th 13 
105 Tue Number ſqught' (uz. that ſlie wing how 
often the Diviſor is contained in the Dividend) is 

106. As the Diviſor is not always contained ex- 
actly a oertain Number of Times in the Dividend, 
chere will, ſometimes, after the Diviſor has been 
taken out of the Dividend as often as poſſible, be a 
Number remaining ; which we the call the 
Remainder (from Remain, Eng. from Remaneo, Lat.) 
10%. A Sub-multiple, (from Sub and Multiplex, Lat.) 
or Aliquot (Aliquos, Lat.) Part, is z Number greater 
than an Unit, and which is contained in another 
Number a certain Number of Times. Thus, 2 is 
a Sub-multiple of 6, for 2 is contained in 6, exact- 
ly 3 Times. Or, in other Words, a Sub; multiple is 
2 Number greater than an Unit, that will meaſure 
another Number, exactly, without a Remainder. 

108. An Axiom. If equal Things be divided by 
equal Things, their Quotients will be equal. 

109. To divide one Number by another, when 


both the Diviſor and Dividend are ſingle Digits; or 


the Diviſor a ſingle Digit, and the Dividend not 
conſiſting of more than two Figures; we may ſub- 
tract the Divifor as often as poſſible out of the Divi- 
dend: But if the Learner be perfect in his Pythagorean, 
or Multiplication-Table, he will be able readily, by 
Memory, to tel} how often the Diviſor is contained 
in the Dividend; that is, he will be able to take a 
Digit, by which mukiplying the Diviſor, the Pro- 
duct will be (either) equal to, or the next leſs than 
the Dividend; and the Digit, ſo taken, will be the 
integral Part of the Quotient; and the Remainder 
(which muſt be al ways · leſs than the Diuiſor, becauſe, 
H at any Time we bring out a Remainder 
greater than, or equal to, the Divifor, we can take 
the Diviſor out of the Remainder, and therefore 
have not taken it out as many Times as poſlible) be- 


ing 


47 


DIVISION. 


| ing put over the Diviſor as a Fraction, (ſee Art. 6:) 


compleats the Quotient. 
Examples. Divide 10 by 5 here 5 is contained in 
10 two Times, for 5x2==10; *:* 10> 5=2. Alſo, 


13->5=2+, for 5x2=10, and 13—10=3; *.* the 


integral Part of the Quotient is 2, and the fractional 
Part is 3 out of g, or 3 Fifths; fo that 5 is contained 
in 13 cw Times, and 3 Parts of 5, of 2 Time 
more. 
110. To divide any Number by another. Firſt, 
ſee how many Times the Diviſor is contained in as 
many Places: of the Left-hand of the Dividend, as 
the Diviſor conſiſts of; (but, if you cannot go once; 
chen take in one Figure more, and try how often the 
Diviſor is con in that Number, which cannot 
be. m Cn Th and place the. Figure 
expreffing-how many Times can go, in 
tient; (but remeinber, 1 Dividual 
Minus the Product of the Fi which you go and 
Diviſor be leſs than the Diviſor;) then multiply the 
_ 1 that Quotient Figure, and ſubtract the 
— — — and to 
igure of the 
to the Right) and try how 
is contained in this Number, 
hae Sc. as before, till all the 
We muſt 
here obſerve, char, when any Remainder with one Fi 


gure of the Dividend annexed, as juſt now men- 
tioned, is leſs than the Diviſor, et, "WC Cannot 
take the Diviſor 


taken, is DI ES Toe? ſee how 
many 


JJ 
many Times the firſt Fi of the Diviſor is con · 
tained in the firſt (Left- Figure of that Num- 


ber; but, if that Number conſiſts of one Place more 


than the Diviſor, then ſee how often the firſt Figure 
of the Diviſor is contained in the two firſt Fi of 
that Number, (called by ſome Authors the Divi 

(Dividuus, Lat.) or Partial (Partial, Fr.) Dividend;) 
and the Number of Times we can take the Diviſor 
out of the aforeſaid Number, may be equal to, but 
cannot exceed the Times thus found. Note, It will 
be convenient, in order to prevent Miſtakes, to make 
a Dot (.) under each Figure of the Dividend as we 
uſe it. | | 

111. Example 1. Divide 237t by 5. - 


2h) Dividend, Qyotient, 
Diviſor 5) 2371 (474+ 
+." g0*- NG 
35 + 3 
21 Second Dividual. 
20 
1 Remainder. 


Firſt, See how many Times 5 in 23, which is 4 
Times, (becauſe ' ;5x5=25 is too much; and 5x23 
=15, and 23—1;5=8, which is greater than the 
Diviſor, and. 3 Times is too little, and conſequent - 
ly we muſt go 4 Times) place 4 in the Quotient, 
and, ſubtracting 5x4=20 from 23, there remains 33 
to which take down the next Figure of the Divi- 
dend 7, and the firſt Dividual will be 37: Then the 
Diviſor 5 is contained in 37 ſeven Times, . place 7 
in the Quotient, and ſubtract 5x7=39, from th 
firſt Dividual 37, the Remainder will be 2; to which 
having brought down the next Figure of the Divi- 
dend 1, the ſecond Dividual is 21; in which the 
Diviſor is contained 4 Times; *.* put 4 in the 4 
tient, and then 5x4=320, and 21-20 =-, the R 
mainder. 


\ 


e- 


* 
7 
f * 


. 
maindex. . As we have now taken all the Fi. 


gures of the Dividend, the integral Part of he gies 
5 5 is 474, and the. 


fractional Part 1 , aut of $3 f 
is contained in 2 37%, 474 Times ant; 
PAM of another Tie. 1 N 
172. "g's. Divide doo bag. 
Firſt, In order to know . 250900 : 


(One 


many imes 25 in 80, hos, - 
any Times 1 8, whi Me $ocy . 
Times, becauſe 2.5x4 = TT "I 


try oY 3 Times, which we can 8 50 


5x3=75, and 80—75=5, to . 

— bring down the next Place 
of the Dividend, which is o; then we have, how 
many Times 25 in 507 Which i is 2 Times. See the 
8 itſelf. 

. In long Operations the Method of tabulat 
1 4 e Diviſor (as ſhewn in Multiplicatioh, in ta- 
bulating the Multiphcand) is very uſeful, as we may 
ſee by Inſpection the Times we ean go, and the Pro- 
duct of each Time; ſo that there is very little Diffi- 
culty in performing Diviſion by Help of a Tarifa; 
take an Example. 


Divide 88350768 by 25476. 


Tue Taria. 
| 21 25496 25476) 88350768 3468 
2 50952: 76428 
3 76421 — — 
| 4.101904 | 119227 
# ' 5 127380 101994 
4 61152856 
71178332 173236 | 
8203808 152850 1 
9229284 1 
8 20350 
Proof 101254760 20 3808 
It is ſuppoſed that, if che Reader compares the Work 


of this Diviſion with the * he will want no other 
8 * 2907 Dick ne 


is leſs | 
is taker 
Diviſor 


of it; 
out of 


Work 
other 


DIVISION. 
114. If the Tariffs is made on ſeparate Pieces of 
aper, we may ſave the Trouble of writing the ſe- 


Dividuals; for we may 2547 ) 250768 ( 3468 


apply the Slips of Paper 119227 
to them, and, ſo ſubtract - 1 
ing, only put down the 1323 
Remainders, and then the 205808 
Work will appear ſhor- — 
tened thus: O 


115. The Rule given in Art. 110, for finding how 
many Times one Number is contained. in another; 
may be thus demonſtrated : It is plain, that by 
Art. 110. we part the Dividend into ſeveral Parts; 
for we firſt take a Part of the Dividend for a Divi- 
dual, and, having divided this, to the Remainder we 
add another Part of the Dividend ; which being alſo 
divided; -another Part of the Dividend is added to 
this Remainder for a new Dividual ; and ſo on, till 
all the Parts of the Dividend have been added, and 
the Number of Times the Diviſor is contained in 
thoſe Parts been ſeparately found. Therefore, if the 
Method here laid down- will find how many Times 
the Diviſor can be taken out of thoſe Parts, it 
will be all that is required : * For, as often as the 


Diviſor is contained in the Parts which make up the 


Dividend, ſo often muſt the Diviſor be contained in 
the whole Dividend. As to the Finding of each Fi- 
gure of the Quotient ſingly, as the true Quotient of 
the Diviſor, out of the ſeveral (Parts of the Divi- 
dend or) Dividuals, conſidered by themſelves, we 
need no Demonſtration ; becauſe they are found by 
Trials, and are not written down, till it is found 
that the reſpective Dividual, Minus the Product of 
the correſponding Quotient Figure into the Diviſor, 
is leſs than the Diviſor, and that therefore the Figure 
is taken right; ſince, the Remainder being leſs than the 
Diviſor, the Diviſor cannot be taken once more out 
of it; and, conſequently, we have taken the Diviſor 


out of the Dividual as often as poſſible. Whence 


the 


* 


4 DIVISION. 
the only Thing which remains now to be ſhewn, is, 
that though we have taken the ſeveral Dividuals with- 
out Regard to their Places in the whole Dividend, 
and ſo have taken them in leſs than their true Value; 
yet that we have ſupphed that Defect by placing the 
ſeveral Quotes, or Parts of the whole Quotient, in 
ſuch Order, that they have the real Value they ought 
to have, if the ſeveral Dividuals had been taken in 
their real Values; and that, by ſo writing them, they 
will, when t#ken together as one Number, be equal 
to the Sum of the complete Values of the ſeveral 
Quotes; or, which is the ſame Thing, be equal to 
the whole Quotient, for the Reaſon above given (at 
this Mark * ). Now that this Defect, of taking the 
Dividuals in leſs than their real Value, may be ſup- 
plied; will be ſhewn by conſidering, that the com- 
plete Value of each Dividual is 10, 100, 1000, Cc. 
Times the Value in which it was taken in the Work, 
according as there is one, two, or three, Sc. Figures 
to the Right-hand of its firſt Right hand: Figure in 
the Dividend: And therefore, if the reſpective Quo- 
tient Figure is placed ſo as to be in its real Value as ma- 
ny Times its ſimple Value, as the real Value of the Di- 
vidual is of its ſimple Value, which was taken in the 
Operation, the Defect will be fupplied : (For ſuppoſe 
that in the ſimple Value of any Dividual the Diviſor 
is contained m Times, and that the real Value of 
the Dividual is ? Times its ſimple Value in the Ope- 
ration; now, if the Diviſor was contained Times 
in the ſimple Value of the Dividual, certainly in 7 
Times that Dividual the ſame Diviſor muſt be con- 
tained t Times m.) Now, that the Quotient Figure 
will ſtand in ſuch a Place, that its true Value may 
be 10, 100, or 1000, Sc. Times its ſimple Value, 
according as the real Value of that Dividual is 10 
100, or 1000, Sc. Times the ſimple Value of that 
Dividual, will plainly appear, by only conſidering, 
that there will be as many other Quotient Figures 
placed on the Right-hand of this Figure of the 
Quote, as there are remaining Figures of the wm 
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Figures, there is, Wo the Rule, a Figure to be put 
in the Quotient: Therefore, each Quotient Figure 
will have as many Places on the Right-hand of it, 
as there are Figures in the Dividend on the Right- 
hand of the firſt (Right-hand) Figure of the Divi- 
dual : Conſequently, its complete Value will be as 
many Times its ſimple Value, as the real Value of 


the reſpective Dividual is of the ſimple. Dividual ; 


and, therefore, each Figure in the Quotient will be 
ſo placed, as to have its true Value. Whence all 
thoſe Quotient Figures, taken together as one Num- 
ber, muſt be equal to the required Quotient. Q. E. D. 

116. As there are ſeveral Contractions in Mul- 


uleful of which are the following 

Caſe 1. When the Diviſor is 10, 100, or 1000, c. 
we may cut off ſo many Figures from the Right- 
hand of the Dividend as there are Cyphers in the 


Diviſor: Thus, 257 + 100 2 25 23071 = 1000 
, e This ls it ent, 
r 


Cyphets annexed to the Right-hand of the Digits, we 
may cut off as many Figures from the (Right-hand 
of the) Dividend, as there are Cyphers on the Right- 
hand of the Diviſor, and divide the remaining Figures 


by each other; which will produce the ſame Quo- 


tient. For “ the cutting off ſo many Figures from 


dend to be taken down; becauſe, for each of theſe 


tiplication, ſo are there alſo in Diviſion, the moſt 


5¹ 


117. Caſe 2. If the Diviſor has any Number of 


the Right- hand of the Dividend and Diviſor, as 


there are Cyphers on the Right- hand of the Diviſor, 
s dividing each of them by 10, 100, or 1000, &c. 
But it is evident, that; as often as the whole Diviſor 
5 contained in the whole Dividend, ſo often muſt 
any Part of the Diviſor be contained in a like Part 
of the Dividend ; therefore, the Quotient, found by 
this Article, muſt agree with the Quotient found by 
dividing the whole Dividend by the whole Di- 
viſor. ©, E. D. 1 

E 2 Example. 


9 137 


123. 


ConTRACTIONS in Dayzzons 


_ Example. Divide 2576 by 2100. 2 
Here, having cut off the ns Hz 
two Cyphers from the Divi- 210 ) 25761 pe n 
ſor, and the 76 from the Di- 5 and | 
vidend, divide 25. by 21, the 3 the O 
integral Quotient is 1, and which 
4 the Remainder, to which annexing the 76 (cut off plain 
it is 476. Whence the Quotient is 1275 der b 
118. Caſe 3. When the Diviſor is but or one Figure, ¶ of the 
or can be reduced to one, by At. 117; then the 
Operation may be eaſily performed in one Line, a | 
is ſhewn in e e e : Na 

Divide 254 by 3 to one 

Here, ſay the (third) of 25 is 8, and 1 remain- ET 
ing, (or, which is the ſame, ho- IT 
many Times 3 in 25? Which is , 254 Dividend. .. ; = 
8 Times, and 1 remains) put 84 Quotient. add it. 
down the 8, and ſuppoſe (in your rl yo 
Mind) the 1 which remains to be et before the in the 
4, and then we have the + of 14 = 4, and 2 re. Fahy 
maining; put down the 4, and then the Quotiem f the las 
will appear to be 843. | preced 

119. Again, divide 2476 by 200. Thich 

Ihe Operation will ſtand thus: 2400 ) 24 (76 get 40 
And the Anſwer is 12 7. * n 
| 12350 121. 
120. When the Diviſor is a compoſed Number, Work, 
we may divide by the Parts of which it is com. of che 
poſed, and produce the * ſame Quotient as in the Faure 
common Method. As to the fractional Part of the Me. a 
Quotient (if any) multiply the given Diviſor by the Re 
the integral Part of the Quotient, and deduct the co 
Product from the Dividend, and the“ Remainder wil 
be the fractional Part of che 1 1 
Put 4= the Diviſor; m= the Dividend; gp= the integral Pf over, a 
of the tient, r = the Remainder, or tonal Part; then make tl 
*Jo r=n; , ſubtractin 5 * both Sides of the Equation, ſent the 
we 2 ra - 4. 2. E. nent F. 


+ 136, 


! 


* 


Courzwpiunus, Sc. in Division. 


Example. Divide 6431 by 48. 


Here 8 x 6 = 48, | 
we may divide by 8, , 6431 {= 
and by 5, as ſhewn in g/ Remains. 
the Operation annexed; i TL 
which is ſufficient to ex- The Diriſor 48x 133 
plain itſelf, if the Rea- (th 2 integr al Part of the 
. M th ron Quotient is) 6384. 
CO EY & # the Remainder is 26431 

— 6384 = 47. p 


Note, The ſeveral Remainders may alſo be reduced 
to one by the following Rule : Multiply the laſt Re- 
mainder by the laſt Diviſor but one, and to the Product 
add the Remainder belonging to that Diviſor; mul- 


tiply this Sum by the next preceding Diviſor, to which 


add its correſpondent Remainder; and thus proceed, 


till you have multiplied by the firſt Diviſor, and added 


in the firft Remainder. (The Reaſon of this may be 
ſen in Art. 138.) Thus, in the above Example, 
the laſt Remainder is = 5, which, multiplied by the 
preceding Diviſor 8, gives 40, for 5x8 =40 to 
which adding the correſpondent Remainder 7, we 
get 40 + 7 = 47 = the Remainder belonging to the 
Diviſor 48; ſo that the Quotient is 6384+3- gl 
121. When the Learner is become ready in the 
common Method of Diviſion, he may ſhorten his 
Work, by multiplying the Diviſor by each Figure 
of the Quotient in his Mind, and ſubtracting each 
Figure of the Product, one by one, as they come 
out from the reſpective Dividual, ſetting down only 
the Remainder either above, or below, the Dividend, 
according to the Pleaſure of the Arithmetician. 
Take an Example, | | 
Divide 3583 by 25, and place the Remainders 


over, and the Quotient under the Dividend. To * 


make this appear as clear as poſſible, we will repre- 
ſent the Work as it ſtands at the getting each Quo- 
tent Figure, Mt. 


— 26 


11 


Sesaren Nee | 


10 3 105 108 = 
N19 88 F e 05 3583 


I 143+7 Quoy, 


Hint, We 5 25 in 5, — is the firſt Quo. 
tient Figure, which placed, ſay 5 , Which 
put down, and 3 — 2 = 1, w nich being alſo r 
— the firſt Aer is 103 * the firſt Divi- 
dual is 108, in which 25 is "contained 4 Times, 
and there remains $.; then, the third Dividual being 
83, out of which 25 can be taken 3 Times, ſay 5x; 
= 135 and, as we cannot take 5 from 3, we have 13 
— 5 28, which put over; then 2 x 3 = 6, ++ 1 we 
carry = 7," + 1 we borrowed (becauſe, as we could 
2 take 53 from 3, we took 5 from 13, and., a 
was called 13 10+ 3, we mu alſo increaſe 

2 roduct by 10, which is done by adding 1 to it) 
=8, and 8—3=09. Hence the Quotient i 


1435- 3 
It js common, to prevent Confuſion, to daſh out 


the Figures as they are uſed; a and fie the Stepy 
would appear thus: | 
3 | 5 POR 
5 Ne . N 
| 7 143 


Whence this Method i is ER. called Scratch 
- Diviſion. It will appear * clear, without 


daſhing ont the Fi mo only ing the Re- 
winde under the D e form un; ; 


6 e * 
25 , the mes 
Om in 76-32 


— 
Ay 
n 


Vote, 


_ Lowz's Drvrsrow. ; 
Note, It will be proper to obſerve, to prevent for- 
getting the adding 1 (hen we borrow) to the Pro- 
duct, that, whenever looking back we ſee the next 
Right-hand Figure of any Remainder greater than 
the reſpective Figure of the Dividual, it is plain we 
(borrowed, or in other Words) increaſed the Dividual 
by 1, in the next higher Place; and, therefore, we 
muſt . take away x from that Place, or (which 
is the ſame in Effect) add 1 to the next Figure of the 


Product. 
122. If we perform the Example in the laſt Article. 


by what the late ingenious Mr Lowe calls his Rule 


(given — the Figures would ſtand thus: 


rr 2 5 Diviſor. 
3552 1432 Quotient. 


1088 
But this is "6 very near the Method-given in the 
laſt Article, that it ſeems ſcarce able to Ghar the 
Name of a different Method. - 
Mr. Lowe, ſpeaking, of this Method, favs, he offers 
it *<<as much the ſhorteſt and eaſieſt, and, by the Diſ- 
<« poſition of the Figures, the moſt commodious for 
« Operation, Proof Valuation of PR, Sc.“ 


His Ros is, 


117 Dir. (1) fay, How-6ft-ſor in- dends 

Or the iſt. in the iſt. (2) By the 

Anſwer (which is to be plac'd in the Quotient) 

2 |Miltiply-ſ6r ; (3) and the Product ſubtracrt 
| From the- dend, by Addition 

3| Then, for next Step, advance i in the-dend ; 

And count-back, i'th'-Remainder, | 

456 many as are i cher: There Wen as I 

+ firſt; and ſay, How-oft, r. 

P. 40. of his Arithmerick. 4 [ 

+ This 3 is what Mr, Lowe calls Fa nn Merkle, * will { 

a5 a Specimen of that Gentleman's Method of Writing on 


metick. 
E 4 To 


— 


55 


— 


56 


t 


| Yy mult: and add. 


Lowz's Divis oh, 
- To illuſtrate this Rule, take an Erample with the 


Explanation in Mr. Lowe's own Words. 


Example. i Divide 365365 by 121. 


« Say-(Erſt) for Divifor, 
* rhe firſtDividual, Firſt Step. 18 157 
60 or partial Divi- We”. 3 Quot, 
8 * Ho- oft 


ä * in 3 „Oc. Then 20 Step. 1565865 Th 


«(2 Wor: the 208tep, 30 
* adyanceonePlace = 365365 | 121 D, 


“ in the Dividend, 30 Step, 1 0215 [301 Q. 
c to wit togz and | 1 SAL 
< count- back | (in p | 

< the . Remainder) 4h Step. 177 7 121 D, 
6 o many Figures ö 106 3019 Q. 
<« as there are Places 

& in the Diviſor, to wit 3: ſo the Reckoning will end 
* ino0; which (ſince you cannot have 1 in o) enter 


ec in the Quotient. Then (3) for the third Step, 


& do as in the ſecond, and the Reckoning will end in 


es 2: and There begin as at firſt ; and ſay, How-oft 


9 1 in 2, Sc. Then (4) for the fourth Step, do 


Le as in the laſt; and the Reckoning will end at 


11: and There, again, begin as at firſt and ſay, 


as afore, How often 1 in 11, Sc.“ 
Scholium. As a further Specimen of this Method 


of delivering Rules, may be given the following 


Rule for performing Multiplication in one Line, 
ſhewn in Art. 81, viz, 


1. Unit's Place 6f-cator into: cand: Nält. and add 
All between each Step; 
Matcphing backward in-cator; forward in-cind 
1 the-cand's. out. 
Steps, reſt. of the-cator into the firſt 
Weng f Mult: 


And 8 Figures between each StEp, as afore 


. 
— 


Norte 


| Dirvts tox, Proof of. 
\ - Note, Theſe Verſes having the Cadence of Lain 
Hexameters, the Accent, which is added to aſcer- 
tain the right Reading of them, denotes the firſt 


Syllable of a Dactyl, or that the two following are 
to be pronounced hort. 1 
123. Diviſion may be proved, by adding the 
Remainder to the Product of the Diviſor into the in- 
tegral Part of the Quote; for that Sum muſt be + 
equal to the Dividend. Thus, in the laſt Example, 
the Diviſor 121 x 3019 the integral Part of the 
8 is = 365299, + the Remainder 66 = 

365365, the Dividend, for Proof. 
124. Diviſion may be proved by Diviſion, for, 
the Dividend being divided by the Quotient, the 
Quotient, found by this Diviſion, muſt be equal to 
the former Diviſor, if there was no Remainder in 
the given Diviſion. But, if there was a Remainder, 
firſt ſubtract that Remainder from the Dividend, and 
then divide as before directed f. | * 
| 125. 


Hexameter Verſes conſiſt of ſix Feet; ſor Kind, Dactyls and 
Spondees ; a Dactyl contains a long and two ſhort Syllables ; a 
Spondee has but two Syllables, and bath long. In all 

e fifth Foot is a Dactyl, the ſixth a Spondee. | 

+ Let 4= the Diviſor, m = the Dividend, „ . the in 
Part of the Quotient; ry = the inder; now, r being the 
mainder, it js what ig more than a Multiple of &, and ., taking 
r from it, we ſhall have x — r a Multiple of 4, which, by Suppo- 


ſition, is contained in that Multiple 3 times; that is, m—r —- 4 * 102. / 


=9; *.* multiplying by 4 we haye rf = 4g, and by adding 
7 to both Sides of this Equation we have m f = aq +r. L. E. D. 
Corollary. When x = 6, it ia . 
t Things being as in the Note tq Ar. 123, we have (there) 
m—r = 6, *.*, dividing both Sides of che Equation by f. we 
have n—r —ql|=& 2.E.D. cad 
. Corollary, When r = o, . 
Scholiam. Mr. Malrolm fays, * the Dividend being divided by 
« the int uote, the Quote of this Diviſion will be equal to 
the former Diviſor with the ſame Remainder. Thus, 3 1s con- 
* tained 4 Times in 14, and 2 remains: But 4 Times 3 = 
« Times 4; . 4 muſt be contained 3 Times in 14, with the fame 
% Remajhder 2, as it actually is. The ſame-Reaſon is good in a 


'** Caſes.” But this Gentleman (who is juſtly eſteemed for hi 
Naben inſtead of a 


Learning) by making Uſe of particular 


1 


+ 56. 
1 22. 


|] 108. 


"Y 


"SR 


Div1810w, Sow proved. 
125. Diviſion may. alſo be proved by caſting out 


the Nines, after the Manner ſhewn in Multiplica. 


. 
: 


tion: For the inte uote multiplied by the Divi- 
ſor muſt be 3 Barden Minus the Re. 
mainder; therefore, we may take the integral Part 
of the Quote as a Multiplicand, the Diviſor as a 
Multiplier, and the Difference of the Dividend and 
Remainder as the Product, and proceed as uſual in 
proving Multiplication, by caſting out the Nines. 

126. Having, in Multiplication, given a Method 
of multiplying in one Line, we had once an Inten- 
tion of giving the Converſe of that Fancy in Divi- 


ſion; but, as it is manifeſt it muſt be very burthen- 


- NEAT 


+ 116, 


ſome to the Memory, and, after all, the common 
Method is beſt adapted to Bufineſs, we ſhall omit it, 
to make Room for ſomething more uſeful, viz. a 
e ee Way of dividing, when the Diviſor is 
y equal to 10, 100, or 1000, Gc. but ſome- 
thin [eſs „ ö | 19's 
The Rule. Take 1 with as many Cyphers on its 


Right-hand as there are Figures in the given Diviſor, 


and call it the Net Diviſor; from which ſubtract 
the given Diviſor, and the Remainder call the Exceſ. 
From the Dividend cut off, wich a vertical Line, 
as many Places of Figures on the Right-hand as the 
New Diviſor contains Cyphers, (which is in Effect 
+ Dividing by the New Diviſor); then are the Fi- 
gures on the Right-hand of the Line to be ac- 
counted. a Remainder, and thoſe on the Left of it 
a Quotient; then multiply the Figures on the Left 
of the vertical Line by the Exceſs, and place the 
Product under the Dividend (placing the Unit's 
Place of this Product under the Unit's Place of the 


Demonſtration, has been drawn into a Miſtake; for this 

ule wil not hold true when the Remainder is greater than the 
95 as may be eaſily demonſtrated; but one Inſtance will be 
theient, vir. 13 5 gives the integral Quote 2, and Remainder 
3; but 13 2 gives the N note 6, and Remainder 1. 
This ſhews how. cautious we ought to be in deducing general Rules 


ww, 0 ug 
Som particular Examples. 41 a 
6 ig hy | Dividend); 


CoOMPENDIUMS: in Diyis zom. 
Dividend); and now, by the vertical Line, this Pro- 
duct will be parted into another Quotient and Re- 
mainder: Now multiply the Figures of this Product 
which are on the Left of the Line, by the Exceſs; 
and place the Product underneath. Thus — till 
the laſt Quotient becomes nothing. Then add up 
the ſeveral Remainders and Quotients as in Addi- 
tion; and then the Figures on the Left - hand of the 
vertical Line will be the integral Part of the required 

ent, and thoſe on the Right- hand the true 
Remainder, if there was no Carriage from the Co- 
lumn in the higheſt Place of Remainders: But, if 
if there was a Carriage from that Column, the Pro- 


duct of that Carriage and Exceſs muſt be added 


to the Remainder for the true Remainder. 

127. Example 1. Divide 347631 by 997. 
Here the New Diviſor is 347/63 1 The Dividend. 
1000, and 1000 — 997.3 the 1041 = 347 X 3 


Exceſs; .' the Operation will | 3Z=1X3 _ 
ſtand as in the Margin. 3481675 | 
77 Anſwer 348538. 
128. Example 2. Divide 2375642 by 999. (Ses 
Art. 75.) | | | 
The Operation in the 23750622 
Margin is ſufficient to 2375 
xplain itſelf. 1 
"Note, When the Fi- 23771999, _ 


gures in the Diviſor are | 5999 8 ; 
all g's, as in this Ex- re a hg 75 wich 
ample, it is plain the nm. 
Work will be greatly ſnortened; for the Exceſs, be- 
ing 1, does not multiply; and ſo we have only in 
ſuch Caſes to ſet down the bare Qtotients. 
129. Examples of the Nature of that in the laſt 
Article will frequently occur in the Doftrine of 
Circulating Decimals, which is our chief Reaſon 
for inſerting this here, ; 


130, 


39 


. + 116. 


1 123. 


CompenDiuMs i Divis rox: 

130. As to the Reaſon of the above Rule, it 
may be ſhewn thus: In the firſt Example it was 
required to divide 34763 1 by 997. Now, * Divi- 
ſion being the taking the Diviſor from the Dividend 
as often as poſſible, the Reaſon will eaſily appear; 
for firſt, dividing by the New Diviſor 1000, the in- 
tegral Quotient will be + 347, and the Remainder 
631: Now, if this be the true r then 
347 x 997 + 631 will be = the Dividend; but, as 
It is too little, there muſt ſtill remain of the Dividend 
347631 — 347x997 + 631 = 347000.— 347 * 

O 5 * 3 (because Af the Minorand was 347 : 4d 
it would be = 347000, and fo nothing remain; and 
, as 997 wants but 3 of 1000, there can remain 
only 3 Times 347) = 104r : Now, as this is Part 
of the Dividend, we muſt take the Diviſor out of it 
as often as poſſible; that is, we muſt divide it by 
997 3. but, if we divide it by rooo, the integral 
Quotient will. be x, and remaining; which it is 


evident is too little, (becauſe we took a greater 
Diviſor than we ought) and . there is ſtill re- 


maining of the Dividend 1041 — 1 * 997 -+ 41 (by 
the above Meth6d of reaſoning) = 1x 3 Z; but we 
cannot take the Diviſor out of this, (3) and . it muſt 
be a Remainder. Now, ſince all the Parts taken to- 

ether are equal to the Whole, the-Sum of theſe 
—— integral Quotients and Remainders muſt be 
equal to that required. That is, in this Example, 
ſince the Diviſor is contained in the Dividend 347 
Times, and 631 remaining, ＋ 1 Time, and 41 re- 
maining, + o Time, * 3 remaining, it muſt, 
when taken out as often as poſſible, be 348 
Times, and 675 remaining. And it is evident this 
Method of reaſoning holds good in all other Caſes, 
and *.*, this Method being the ſame as given in the 


above Rule, its Truth is manifeſt. 3 | 
131. In Algebraick or Univerſal Diviſion, we make 
fe of this Character , to expreſs Diviſion by. 
Thus 2 3 is to be read, 4 divided by 5. The 
Vinculum is uſed in Diviſion as well as in Multipli- 
cation : 


ALOEBRA1TCK Divis Io. 
cation; thus, 7 2 is to be read, from à ſab- 
tract b, and divide the Remainder by 33 this, ac- 
cording to another Way of writing. it, would ſtand 


thus, . ; it being common amongſt Algebraiſts 


= 
* 
27 


to expreſs a Diviſion by placing the Diviſor under 


the Dividend. a 

132. When the Dividend is a Multiple of the Divi- 
ſor, the Quotient may be repreſented in more ſimple 
Terms than it can be by the laſt Article; and for 
the Method of finding ſuch Quotients obſerve this 
Rule: Set down the Diviſor and Dividend, and work 
in the ſame Manner as in Diviſion of Numbers, 
ſhewn in Art. 110; and then for the Signs of the 
Quotient remember (1.) that + divided by + gives 
+1in the Quotient. (2.) — divided by — gives + 
in the Quotient. (3.) + divided by —-the Quotient 
will be —. (4.) — divided by ＋ is — The 
Reaſon of the Signs will eafily appear by conſidering, 
that the Dividend is equal to the Diviſor in the 
Quotient; and the Nature of the Signs + and — 
in Multiplication. 


i 133. For the firſt Example, divide ax by. | 


Here ſay, how often 1 
4 in ax, which it is plain Diviſor 4 ) 4a x: {x Quote | 
%% 


ax; and, ſubtracting 5 
this ax from the Dividend, the Remainder is nothing. 
and . therefore the Quotient is x. 

134. Let the ſecond Example be the Converſe of 
Art. 90. viz. divide ax — bx by x. 


Here we have, firſt, how often x) — bx (8-6 
the Diviſor x in ax the firſt Term ax 
of the Dividend, which is a Times, Iz 
for aN G = ax and , ſubtractg- 3 
ing ax from the Dividend, there 
remains — 6x, in which x is con- 


tained — Times; . the Quotient is a—b. 


133. 


0 123. 


* 


3 Atcz#i aics Diviston: - CES, 
136. For another Example (fee Art. 94.) divide 
k -- -= H- 


a7 


Or the Operation may ſtand as under, by taking 
down no more Terms at 'a' Time than there is an 
Occaſion for: FO l an dit 
heb -h TT 
GE 


0 


- 

[OSD * 1 - N - < : 

a — 

” 1 E * 
— 4 '4 * * 

FS . d * 4 1 b > * 11 FY - 4 : 
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Here we ſay, how often x (the firſt Term of the 


Piviſor) in ax, which is 2 Times, . put à in the 


Quotient; then x — y x 4 =4x— oy, whence by Sub- 
ſtraction the Terms a and — of will vaniſh out 
of the Dividend; then, taking down the Terms 4x 
and — by, ſay how often x in bz, which is 9 Times, 
* þ muſt be put in the Quotient ; and then, ſub- 
ſtracting x — yxb=bx H, the Terms of the Divi- 
dual bx— by will vaniſh; then take down the remain- 


ing Terms — cx and + ꝙ, and ſay how often x in — cx, 


which is — c Times; then, ſubſtracting (x—yxc=) 
— Cx + cy, there will be no Remainder: Whence the 
Quotient is 4+ -c. | CONES 
The Reaſon of this Method of dividing muſt ap- 
pear very eaſily, by obſerving that Diviſion is only 
the taking one Quantity out of another as often as it 
is contained therein; now it is plain, that by this 
I | Method 


| Tnrox zus in Drvis fox. 3 
Method we take the Diviſor out of the Parts of the 


Dividend as many Times as it is contained in them; 


and, as many Times as the Diviſor is contained in 
the Parts of the Dividend, ſo many Times it muſt 
be contained in the whole Dividend; for all the 
Parts taken tögether are equal to the Whole. 
136. We ſhall now proceed to lay down 'a few 
Theorems, which either have been, or, perhaps, 
may de ’‚ q q... 
Theorem 1. If two Numbers conſiſt of an equal 
Number of Places: Or if the greater Number has 
but one Place more than the leſſer, and ſuppoſing 
alſo, that, if the Digit in the Unit's Place of the 


greateſt Number be taken away, the remaining 


Figures make a Number leſs than the leſſer Number: 


In both theſe Caſes the leſſer Number cannot be 


taken out of the greater 10 Times. 


Demonſtration, We ſhall, for Perſpicuity-ſale, 


make two Caſes, 


1. When the Numbers have an equal. Number 


of Places. 


Now, taking the lefler Number 10 Times is 


done by annexing a Cypher to the Right-hand of 
the Figures, which will make it one Place more 
than the other Number, (becauſe they had the ſame 
Number of Places before) and, therefore, this will 
be + greater than that other Number, and ſo cannot 
be taken from it; for to ſay, that a greater Num- 
yy can be taken from a leſſer would be abſurd. 

„. N 

2. When the greater Number has one Place more 
than the leſſer. ae 8 
By the Suppoſition, if the Figure in the Unit's 


Place of the greater Number be taken away, the 


5 5 remaining make a Number leſs than the 


fler Number ; and therefore, as the greater Num- 


ber has but one Place more than the leſſer, the 
putting a Cypher to the Right-hand of the leſſer 
Number will make it have as many Places as the 


greater Number ; and therefore the greater Number 


+ 1% 


— 


9 


y rg. is leſs than I the leſſer Number with the Cyptter 
267. 


* 
— 


+ 123. vie 
| Nature of Diviſion TRT x; W 
IHE. 5 | from 


again, multiplying both Sides of this Equation by a; 


dividing by the! 


% . w 
d © © * C 
* J - 


FazO0REMS in Division; 


annexed; but the adding this Cypher was multiply. | 
ing by 10 þ conſequently 10 Times the leſſer Num- 7 4 


ber is greater than the, greater Number, and there- 
fore cannot be taken from i. ER. 7 R, 
137. Theorem 2. If any Diviſor be produced by the 


continued Multiplication of any Quantities a ö, c, Cc. 2 
that is, if a, ö, c, Sc. = the Diviſor; then, dividing 71 
the Dividend by a, and the firſt Quote by 5, the put 
next Quote by c, Cc. the laſt Quote will be the 2 
ſame as that found by the Dividend by the whole N 
Diviſor. wile Ha t os (bec 


Demonſtration. Put x = the Dividend, and Jet £ 
HURST 2 . 1 1 SIG EL, 3127/8 


= m, 5 = A, 5 1 Se. then 1 * = eq, m = bn, 
x = am: but, by multiplying both Sides of the Equa- 
tion 1 = cq by b, we have by + = beg, | m=bcy; 


we have am =abeg, and 
by ale we have 4 . 9: E. D. 


138. Theorem 3. If, when the Diviſor is a compoſed 
Number, the integral Part of the Quote be found by 
Parts of which the Diviſor is com- 
poſed as ſhewn in Art. t20, then we ſay the Remain: 
der, which would have been found by dividing the 
whole Dividend by the whole Diviſor, may be found 
by the Rule given in the latter Part of that Article. 
Demonſtration. We ſhall demonſtrate this Theorem 
to be true when the Diviſor is compoſed of three 


vabrqÞ} , . dividing 


Numbers; and after the ſame Manner it may be | 
demonſtrated when the Diviſor is compoſed of four 
or more Numbers. Let abc = the Diviſor, x = the 
Dividend, m = the firſt integral Quote, » = the cor- MW 
teſponding Remainder, # = the. ſecond Quote, s = MW IF 
the Remainder, q = the third Quote, f == the Re- # +; j 
mainder ; R = the Remainder found by dividing WW .. 4.29 
the whole Dividend by the whole Diviſor. From the 1 


Tazbzzifs in Diyvtstow. 


put bn bb N el 
R en r ar n r—ab xi 


(becauſe, the laſt Term being both multiplied and 
divided by c, it is = that c may be th 
= am TT e Equation *##Þ 5=" 

being multiplied by 5 will give abn + as * = {4h 
and .., writing this Walud of bi tbr am in the laſt 
Equation for R, we ſhall have R=abn+as+r 
— abn + abt, out of "which Atfikirig' away the con- 
tradictory Terms, it will become R = A f al 
or, which is the. ſame, n + za +71, which is 
the ſame as X Rule i in the latter Part of the Article 


120. A | 
This 5 may ie tea Tei 
Thus, let 955 the in A, Part. of the . laſt Quo- 
tient, e dhe aſt Pivi t = the laſt Remainder; 
then gc + t+= the laſt Dividend, which in thisCaſe 
is *. laſt Quotient but one; . if we put 5 and s 
for the laſt Biviſor but one, and laſt Rem Remainder but 


one, reſpectively, we ſhall have: (c Tex, i=) 
OO ins = 
der is B+ 51, 1 72 qividing c # + 5 by #; ha | 
* 11, 1 9.5 he Rule * true 
8 WES > in 
1 x the young Student bould not 57 N the Reaſon, that 
1 + in the Remainder, that is, why — —is the Pesch Patt 


of che Quote, ar, whlch-36 ha fann, Shed cant take 

once in 67 + 5, he is defied to obſerve, that, : being a Remainder 

belonging 29 the Dini ivmularleaſ WHY «Wok aſs 
IC L 5 


from e wg of _ » LO Ne. roar Conde, | 


1 <6. 


a ourſelves to 


Of Areticlr; Nuubznt, 
in two Diviſbrs. 2, E. D. But, if there ars three 
Diviſors, then geb Lt = the integral Patt of 
the firſt Quotient, and . if we put 4 the firſt 
Diviſor, and 1 = its Nemainder, we thall- have 
N D 2 ＋ = g 4- Ita LMπ r the 
firſt or given Dividend; and *,* in three Diviſors the Re- 
mainder ist 5a +, becauſe, abc Fa Ta / being 
divided by abe, the integral Part of the Quarient ug, 


and mae rer SEES n D. 


abc 


. : . % -=y Fry 6 
SI ALIVE 143 : # Yi 130 4427 > 
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1 
e. „ EY? % 26723 8 4 4 2. 
: : „ ww - 4 : 3 ; 4 4 1 = 4 
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| * De 43 © 145 
#%. | 


«rg 4 {i we 4 1 
1 Lien A 101 1 
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With Tables of the Monty, Wzicnts,' and My a- 
| 2 derte if Gxtar Barr, 


92 14 — Te ; 11 ih 114 1 >»; "18; GL, 


I E hithertohave. in Adige, Subera@tion 
02 Multipl (cation, and Diviſioh, confined 
abſtract whole Numbers; that is, we 
have Cennet Numbers barely as do the Number 
of Things, without any Relation do (for we ab- 
ſtracted from, i. e. did not attend to) the particular 
Kind of Things num Whence abſtract Num- 
bers are thoſe which ate c nſidered as 44 Numbers, 
without being applied to any particular Subject; but 
we muſt now proceed to apply Numbers to particu- 
lar Things, and the Numbers fo Applied are called 
8 Numbers, or we are then ſaid to eonſider 
umbers in the Concrete. „Thus, 3. when taken ab- 
-/intheProtiers$, edgar xls ws we than 
. e n pore than 4/7 by 
t; and ., fince 5 is the Remainder be to the Diviſor 6, it 
hung be Nit thaw , nd een tu 
malte up the Defect 5 —— ti alwiys' leſs chan c 6, 
und +, e eaanot be taker oneg out of that dum; and eonſequent!y 


E e eee 


We Meaſures, &c:: adapecd 


Waghts: ani: 


Of abe Nustprzs. 


ſtractedly, ſignifies in general only 3 Things; but, in the 
Concrete, we ſay, 3 Men, Poynds, 3 Yards, &c. 
140. When we conſider Numbers in the Ab 
whatever is . nker Numbers of Things, 
true of the ſame Nym whatever T 
are found ; for Liiſtance, kings is more A 
by 1 Thing; ſo 2 Vase t more than 1 Tard: 
But when we conſider them in the Concrete, as, we 
muſt have Reg . 1 the” Subjects in which 


Numbers * Il as to the Nane 
themſelves, 1 theyy jaken in the if 
ſtrat, may got 


in rhe 1 for] 1 8 
Fer is 1s Bly Td, fee au ſc a Yard'ly et; 
whereas, in the Ab 2015 rack than 1 "Si ence 
it appears, that,” in Soalichte Numbers, we do not 
conſider: the Number vf Things, but have 
allo Reſpect to che Lengths or Quanticies of thoſe 
Things, in which-the Numbers are found. Farther, 
it muſt be obſetved, tat, im comparing applicate 
N the Nag muſt be all of one Kind, vir. all 
Lengths, ot "£572. For what Compariſon 

can there Fara, ax Yards:''and Pounds? Or what 


Relation betwten Ounces and Buſſiels This it was 


proper to hint y becauſe un it depends the true Senſe, 
and Poſſibility: or Impoſſibility, of ſome Queſtions; 
for Example, uf! it was required to add 2 Ounces 
and 2 Bulkels it is plain che Queſtion would 


be not only improper, but alſo-Nonſen 


ham) 
144. As for the'Conyenieriey of 
— «aces 40, mak LA of 


Coterere, i it 
Standards, for 

xo: the: different 
of Things to be weighe# or meaſured, it will 


be neceſſary, before 58 88 to the Rules rejating. 


to applictte Numbers, 8 Account of tho 


the Money made 
Uſe of in eſtimating 88 oy the Things =: 
or mexſnred.-:; Ys. preſent we ſhall 2 ves 
to 1 uſed in Great MRS. | 

th 1 r 3% Nate ee e ff 


n 
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- 7 = F 1 105 TE 
CY = > k 4s dS e 1 ” N 4 w# 4.97 


© A > f | + 4 
1 9 ALES by : ht 
whe ik | 
' 
l 20 e. : 
: 1 51 „ 14911 


9 
Y Of . 
: wy £5 4 


55 Ny oo T2; 1 : La 
Shilling 4 3 
2204 9. — B44 4 1 
e 1 gas = 1 
10 Shil ling; uro e 1300 
13 Shillings and 4 Pence 8 | 
1 nN giti 90 


„The * "Colhicmom: nente ani commonly 
Ane art theſe.” 1. Of Copper Money, a Farthing, 
a Halftpenny. 2. Of Silver, -Soxpence, a Shilling, 
Half - crown, a Crown. 3. Oh, Go 5 . 
.guines, 1 Guinea. o lla Nom v0 
% Wecehave alſo ſome e Gold Coins current 
amongſt us, viz. a Moidore Which paſſes for 2 Shil- 
:lings x another Portugal Piece for 3 Pounds and 12 
Sdillings, the Half, Quarter, Sc. of that Piece. 
Mie, In Seotland, Accounts are kept in Pounds, 
Shillings, and Pence, Scotch, 12 Pounds Scotch be- 
ing = Pound Exgiiſb. But (as Mr. Malcolm in- 
forms us) they nor begin to uſe.” ER n 
in their Accounts. 

Moe alſo, that when: C. 5. d. g. aft written over 
20 Figures (or to the High bande the Figures) 
they denote Pounds, Shillings, Pence, and Farthings 
reſpectively. Thus, 5 Pounds, 7 Shillings, and 2 


Pence 3 Farthings, may be written thus, L. ＋ d. . 


37213, 
or 3. 75. 2d. 3. Some alſo write the F 8 922 
Fractions, thus, Et» een emits © 

- The. Goldſmi , expreſs the F ineneſs of 
Gold by Caracts, which are not any lar 


Wege, a Carat only cevoing the 3 _— 


8 Caracts of pute Gold, it is 


Standard. 


2 . . 
there are1x r; Oviices 3: Penny; weights of, fue Silver! 


CON. 
the „ Weight, of the whole Quantity ; and if, in any 
Quantity of Gold, there arg 22 luck; Parts of pure 
Gold, and the remaining two Parts Silyer (as ach 
Guineas are, or any other Allay, as Copper whi 
makes the Gold n * which it is 82 
ſomething Ne Ven ſaid 20 * 
according to Stan < iy Bu Inga 5 
of Gold, it is found: to cata A 
ſaid to be 
better or worſe, 


araQs, or Parts of. a Ca 


, 4 * 
1 "4 . 
g ” : 0 £4 ' ” _— L 4 284 - , 


— ꝑ ͤ — — 2 — „ —ů— — — — —— — <A 


142. | 07 Tron rake | 


24 Grains | I Penny- we 
20 - f 1 Ounce * 11 wo Thou 
12 Ounces | | I Pound | f | 
| Mr. Werd found by Experiment, — Ig OZ. 1 
dwts. 15 2 Grains Troy. = 1 5 
According to Mr. Chamberlayne in his Preſent State 
of Great Britain, che Moniers (as he calls 25 di- 
vide the Grain into the following Fart. 1. 0 | 


"1 Petit 72 + S 


1142 


| But, certdlaly, the Diviſi ons ES 


be imaginary only; for to conſtrüct / a Scale fe 
weighing the lower Diviſions ſeems. ti me impo 
ible; for, if Blanks have a real riſtence, che Grai 
| ll be divided into 230400 
ſing the Belief even oft the moſt 
By Troy Weight, are | 
Jewels, and Liquors, 2 14... 
The Finchen c Silver is compu 
us: If, ini a 


92 


4 n 
| | 3 


6&9 


. 


 &f £01N\. 7 

lber Alka. t is chen the Stundard fdr dur own Sil. 1 A 
ver Coin; ahd it is chen Taid co be et each 
Ve de #1 QOH not 9119 Lk each 
LIE ot #43; * 03 20.5186 2* Tim 
TABLE Phewing "OP Heb e aue Part 
2375 Silver bath at ſeveral Niet Been coined, 


Lowndes - - AX. 4 Fleetwood, 


L + ve n to Readers the Fiftory of En land, we 
E N _ the Fol fen the $24 Vol of the 


> $6. 
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eos therefore 72 [Ounces Troy ene 5-79: Qunegs 


Account of WI Toni. 


A Pound Troy of Gold is cut into 44 44} Parts 
each Part is a Guinea, or 21 Shillings 

each Part was to paſs for 20 Shillinge 5 and — 
Time after, by the Scarcity of Gold imported, each 


Part paſſed current for 2 1 Shillings and 6 Da 
143. Of AroTHtCarjes Wiionr. 


29 Grains }, ( Scruple 
3 Scruples Tel 1 Dram 
--8 Drams 11 Ounce 
_ a2, Ounces J [ 1 Pound 
 Neathe thin 5 the Pound Troy, 5 
By this Weight A ies compound 4 e- 
Geiges, but buy and fell their Drugs by 3 Avoir- 


f . 8. Grains leſs than 
The Scotc nce i Is ains 8 the 
Troy Ounce. 13 4 ghd 


Avoinburois Wiens. 


By this Weight « are weighed all Kinds of + Groeety 
Wares, and mottother Things in comlman Buſineſs. 
C 13 "bit: 


Nair, A Pound, Troy. is 88 18 f nee 


voirdüpois, very near 
In veigbing Wocl, the chen bree i uſd 
but the greater Weights are thus : 
7 Pounds, according to) | (bas 
moſt Authors, but Mr. I Clove 
Lowe ſays 8 Pounds, 75 
2 Cloves I Stone 
2 Stones - : "Sx Tad 
2 SEEM 2 0024 
i2 Sacks Me 


1 2 * 4 
n * n RS 4 
- 4 * , * 
* 
\ 
. 


AecounT/of Ma ssun ts. 
Note, Wool is commonly by the Tod; but, 
vient is ſtapled or: ſorted, it Is ſold by ” Pack 
See Pack in th next 1. e 318 


12 7 1071 
i 8 53309 00. 


48. oy 8 | 
7 77 Foot ol WO l 


«Pak Bee or Land Yard or 


2 11 10 8 
lle, (che MENOS aſure of 
" Length common ly ly uſed.) 


„ben cnletty by Sa. 
5 


+ Note, Four 3 Fales = -x, Gunter's "Chain, 
which Chain is divided into 100 equal Parts called 


4 4 0 


Links. This Chain is very much elteamed in mea 
furing of Land. 
Sailors divide a Degree of oy Earth 85 equal 


Parts, Which they call. -a Geographical Mile; but : 
Degree is 69 5 Statute Miles nearly; of -which more 
hereafter. The Scotch Foot is 2 12 72 Engliſh Inches. 
Cloth is den by thi Yard of 3 Feet, which 
is thus divided: Me. +1: 56 i THe 

. 4 Nails 42 1. TY 


4 Quarters 1 Yard . 
We have alſd a Meaſure for Cloth, called an Ell; 


__ rich 5 Quarters of a Alſo; an Ell 
Flemiſh (by which Ta is meaſured) is 2 3 
ters of a Yard.” r Scpicb Ell, 8 to 


the Standard at Edinburgb, it is = 37 2, Engliſh Inc es 
** eee e Mud. 
liel 1 
* 9935 AY | ole * 
bot 1 { * 2s _ 
vs 7 1 250 108 
dose „„ ee 


244082 £4 
Av, : + — > 4 [ . 


but, 
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1. Of 77 10 
1 1 N a 14 #3 I 
2 Pints 1 Gee * 
4 Quarts 710 bigs : a & | þ Gallon 


42 Gallons #1990" ; 1 Tice or 
11: Gallons ft 10 51 a Bartel. | 
63 Gallons, or 1 Tie SHE int 
3; Gallons;' ot 1 £3 Tieree, 
2 Hogſheads, or t e 
2 Butts, o Pipes, af 
By the Wine Gallon, * land 20d; 1 all 
Wines, Spirits, Brandies, Mead, f ine- 
gar, Honey, Oil, c. 
The Beer or Ale Gallon is ater than we ine 
Gallon; in Proportion of 282 to 231; Gs N 
bers being the Number of Cubic liches in SG 


in ſmaller Numbers as 94 to 
The Meaſures for Ale or Net in 


f 148635 


— we, 


"1 »: Bits: 4 * _ n 
ens, #- 2 1, Gallon fix Nv 
Ne le 5 a 1 Firkin 5 πνσνẽ 
eng * Icon 
oll Eirkins 1 1 WT © aff? 
ei Haicktz derkins Bartel = at} 07-2! 

| * 5 Is 3 +1, Hogſhead, dene 2501 


But this Diſtinction of Ale and Beer Meaſüres 
is only uſed in London; for in all other Places of u. 
land, Mr, . $ x — ny Ale or Beer =4 
Firkin. e bis 1 
In Scotland (Mr.  Malkohy: f: . — common Do. 
nominations of Liquid Nieafun are theſe, H 
Gallon Pint, Mütchkin, Gill; and 4 Gills 2 1 
Mutchkin, 4 Mutchkins 2 1 Pint 8 Pints Gal. 
jon and 16. Gallons d 2 Hogſhead. They alſo call 
1 Mutchleins, 1 Chopin and 2 Pints: 1 Quart. , 
Exciſe in Scotland, ſince the: Union of the cw Ns 
N is calculated upon Engliſh Meaſure, *- 


7 


: Accounts. Mrasunzz. 
The Scotch Pint contains 1034 1 and the Beer 
Firlot 2150 % Cubio Inches. 


147. ene e kms Mzasunz. 


5 Quarters II Tun or Wey oh, 
a em  - Craft” | 

"Fix Table is agreeable to moſt Authors, but Mr. 
Ward 7h 10 Quarters = I Wey. 12 Weys =1 
Laſt of Corn. 

Note, The Wi ncbeſtey (or Corn) Buſhe), having a 
plain round Bottom 18 4 Inches wide, and being 
8 Inches deep, is, according to the Standard in his 
Majeſty's Exchequer, a lawful Buſhel. Hence it 


ff may be found, by any one acquainted with the firſt 


Principles of Gauging, that the Corn Gallon con- 
tains 268 Cubic Inches; — the Ale Gallon 
is to the Corn Gallon as 282 to 265 x, or. which. is 
the ſame, as 235 to 224. 

-» [nSeatlord,”. Mr. Malcolm ſays, the common Deno- 
migations of Corn Meaſure are, 4 Quarters 1 Peck, 


4 Pecks'= 1 Buſhel, 4 Buſhels = 1 Boll, 16 Bolls = 


1 Chaldron. But they are different Nleaſures from 
the! Exgliſ of the ſame Name. 

According to the Experiments of Mr. James Gray, 
(in-the Phyſical and Literary Eſſays af a Society in 
Edinburgh) the Wheat Firlot .'of Sraland contains 
2197-885/Cubic Inches. To this Gentleman it is we 
art obliged for the e enn ure _ 
Meaſures abovemendioned. +. ns | 


= # * 4 : " 
4 *.+ F\Z * * 44 ? 9 2 1 
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146. Of Time, 


B Time we poly... mee, the te Qui 0 or Mea 
ſure of any ration of 4 
in a continual eee es, and therefore, thi: 
we may be able to communicate our T ts 
ſo long or fo ſhort a Duration, we tunit make t) 
of ſome. Contrivance to meaſure. Purations with: 
And the moſt natural that occurred to Mankind; and 
which hath been agreed on by the Conſent 
Nations, is, that the Intetval of Time elaple: 
tween the, Inſtant when the Center of the Sun is on 
the Meridian, or due South, and its Return after one 
Revolution real ot apparent) to the fame Mert. 
1 dian, mould be called a Day; which Day they ſub, 
t Mr. divided into 24 equal Parts called Hours, and — of 
= 1 i theſe again into 6 equal Parts called Minutes, and 
at 6 each Minute into 6o equal Parts called Seconds, Gt. 
ing 2 Further, the Time Which is elapſed between che 
being I Inſtant when the Sun is in the Equinox, or firſt 
n his Point of ries; as the Aſtronomers expreſs themſelves; 
ce it to the Time of its Return to the ſame Place after one 
> firſt WM Revolution, is found by them to contain uy go 5 Days, 
con- þ Hours, 48 Minutes, 35 Seconds; which they call 
allon ical Year : But, as theſe odd Hours, Minutes, 
ad Seeds are not convenient in common Affairs, 
made a common Tear to be 365 Days; but as 
Jeno- by this Reckoning they omitted gi. 480. 88%, which 
eck. in 4 Years would amount to near a Day, they made 
le every fourth Year, called Biſſextile, or a | 
from cond of 366 Days. Whence this Table : 


4 60 Seconds  / 
7)  _ 66. Minutes 
* 24 Hours | }az 
. Days 
S We r Th. 656 Da LI 4 
corch ö . 
Hege it is evident, "that the calling 


1 38 


365 Days, and oy kourth Tear 8 8 55 is n 


1 


the ioth f Marth, fo chat, 


nominal Days, as at the Time of the Niceue Council, abovemen- 


Of the Ngw;ST1LE. 


Effect the ſame as calling every * Year 365 Days 6 
Hours. e 0, 


_— 2 
id ihe Year $25; when the Mee Council was held, Hilo 


- informs us,” that, amongt other Things, that Aſſembly agreed, that 


Zafter ſnauld: he celebrated on the Sunday next after the 14th Day 
of the Moon, mar ſhould follow next after the vernal Equino, 
which they then fixed on the 2 Iſt of March. And we may re. 
member, chat in the Year 1552 the vernal Equinox was on or about 
Woge ſome Cauſe, the Equinox ha 
| about 11 Days ſooner in the Year 175, than it did in the 
Year 99 which may * accounted. ſor: In making each Ver 
56s Days 6 Hour, called Jide Years, inſtead of 365 Days 5 Ho 
48 Mmutes's5 Seconds, we make each Year about 1 17 5% too much, 
which in 1427 Years; the Time from the Year 325 to 152, wil 
amount to near 11 Days, This being the Caſe, maſt Nations in 
Europe before, and Great Britain in the Year 1752, adjuſted the Ca 
lendar, fo as to bring the Equinox on the ſame Day it was on ut 
the Time of che Verne Council. And (that it might agree with 
_— Accounts) /it was done after che following Manner, viz. ln 
the Year 1751 it was ordered by an Act of Parliament, . that the 
«+ natural Day, next immediately following the Second of 'Sepremby 
« 1752, ſhould be reckoned and accouuted the 14th Day of 9% 
« tember, the next to that the 18th. And ſo on in the natural Or. 
« der.” By which Omiſſion of 1 nominal Days in September 1752, 
it is evident that that natural Day in /175 3, which would, if the 
Ola Stile had coutinued, have — 6 10th of Mareb, was by 
this Means called the (10 + 11 =) 21ſt of March New Stile; and 
therefore the Equinoxes and Seaſons were reduced to the ſame 


tioned. But ſince the 11 Minutes 5, Seeonds, which the tropical 
Year is leſs than the Ju ian, will in 400 Years amount to 3 Nays, i 
Order to prevent the Falling back of the Equinoxes in future Ape, 
it was further enatted, <* that in the ſeveral Years of our Lord 1800, 
«1900, 2100, 2200, 2300, or any other hundredth'Years of our 
. Lord in Time to come (except only every fourth hund redib 
„ Year, whereof the Year of our 2000 ſhall be, the firlt), ſhall 


, not be talen to be Leap-Years, put ſhall be common Years, con- 


« fiſting of 365 Days; and that the Year'of our Lord 2000, 2400, 
* 2800, and every fourth hu th Vear of our Lord, from the 
« Year 2000 incluſive, and al other Years of our Lord, which 
„ by the preſent Supputation are ears, conſiſting of 366 
Days, ſhall be Leap-Yeaty as is now alt,” And by this Method 
it is evident, chat thæ Falling back of the Equinox 3 Days, in four 


hundred Years, will he prevented —But perha we Aftronomers 
may ↄbject, that in 2 the vernal Kee BY) n the 
Zothiof Mares 


and it the Year 1752 on; March 9th Be it fo, yet 


Difference 351 f Pays as aboye. may further object, that, 
Fang . Calendar, the Time of Equinox ought to * 


„ TIME. 
In Payment of Men's Wages 


— to the 
t. each Vear is Techoned 4 to Selle of 364 
Days, and is thus ſubdivided! 


4 4 0 My \ In ; Db 


7 Days I Weck any * y 
4 Weeks }- 11 5 Float, Hp 
IF 13 Months al 2 * 
27 305 | 


© Thin Gafficiant'for many!Uies, wie 


is not required, 
In Almanacks the Lear is divided into 1 AWtondn, 
called January, February, March, April, May, June, 
July, ug int, September, Oftaber, November, Denenber. 
The Days in each Calendar Month may be ee 
l alloming memorial Verſee 7 
„ Thirty Days hath September, ) 9 
April, Tune, likewiſe Neuember; 
February hath Twenty-eight,  - 
But, in Leap- Lear, mote one's it's tight; . 
The other Months, it does appear 
* e in WT; Tete „And 


, 1 4 
Or by this, 11 


, April ter 1 June, Septembergue Neon, 35 
Uno plus reliqui, Viginti Februus Ofto ;: 
At, 4 e Fr. Superadditur uk! 


Thus 5 concerning Time is ſufficient at pre 
ſent, till we come to a more proper Place to 2 
the different 1 of Years, Solar, Lunar, Tc. 
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2 


2 


been found for the Year ofthe ule Rifcrnantion, oratleaſtfor the 


firſt Year of the Chriftian Ara. To this it may be ſuffcient to anſwer, 
that the principal Deſign of the Parliament was to make our Calen- 
dar agree with moſt Countries in Europe. In a Word, our Calen- 
dar i is now ſo accurately adjuſted, that it will not anticipate a D 
in leſs than 5760 Years, ſugpoſing the World to continue in the 
ena We have only to remark further, that, whereas our 
civil Year uſed to z it is now always to 
begin on the Firſt of January 


ys 


A Tart of 0-9 {Pl 
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149. 2 FABLE. eh 4 tine of Goods, & 
whether Number, Malu, or Meaſure, as 1 10 


7 oy e in wy "RT Part of thi 
ACHISON, "nes Fat x Fark 


ARM, Awme, or Awame; Galen be Wine) 35 

r n 
echt IDS : 

ANGELET, a Coin = 4 Salla 10 4 

ANKER, of a Aem. /. m. x | 

| BAG, - buche; 1 of Lime ; — hundred Met 

Jof Almondsz 4 6f Currants. 

BALE, — Bolts ; ro of: Loon and Pods Thread, 
hundred Weight; 15 of e Indigo; 
2 of Cardamoms, thrown Silk; 24 J of--Spanil 
Wool; 3 of: Carrawdy-Seeds ;' 6 of Safttower, — 
Pieces; 20 of Boultels; 22 2 of Bevernix and 
Hales Fuſtians.—Reams; wee en 100 of 
unbound Books. 

BAND, — Strikes; 10 of Rabe - 177 4 25 el 

BANDLE, — Feet; 2 in n Length; an Iriſb Mex 
ſure. x 

BARREL, — Buſhels ; ; ; of Apples, Pears. — Do. 
zen; 10 of Candles — Gallons ; 31:of Oil; 32 
of Herrings, Ling; 42 of Eels, Mum, Salmon. 
— Hundred Wei "> 1 0f Gunpowder, Lipora, 
Raiſins. Number, 300 of black or white Plates; 

1200 of Herrin 7 816 ih. V. Hundred 
* Phartls; 16 (che ) 39 9 of Ancho- 
wies; 120 of Candles; 200 of arilla, Oat- meal; 
224 of Butter; 240 of Soap. * 30 of 


Herrings, Eels; & of Salmon. 


. te f Medlars. 


1 a Coin 1 Of a Farthing. 
44 7 > Gong os 0 | 

WET, bony Fonts ts Wood) 3 in Length; whereof 
be len. Ta oi 


—_ Wot Ar R Inches CARO! 


A; 
\. ww 17117 


Inches 


4 Tanis of Quanttrire. 

Inches about. (21) Caſk} 10 Inchts) / 69 A 

Caſk of Two, 14 Inches V. Woon. 5 
BIND, — Strikes, 10 of Eels. ,+ VE 
BODLE; 4 Coin = v of a F 14 ah ” 
OE Ir 000 
BOK, — 5 2 Rihgs: 388 

14 'of Fünen — 1 W. 
BUNDLE, — Feet, 3 (about at the Band) of Baf- 


| ket-tods3'— Load, of Bulruſhes: Number, 
10 of Necklaces, Glovers-knives,, Harnefs- =, 
Baſs-ropes; 16 of Sets of Inſtruments for | 


Surgeons; 100 of Laths 5 Feet long; 120 of Lats 
4" et long; Skains, 20 0f H. _ 
BURDEN, — Pounds; 180'0f Gad. Steel- 
BUSHEL., of Salt f and Sea Coal, is en 
or 4 hea d Pecks *, A Salt at. uſed to 
be and ſold dy Meaſure, as Corn now: is. 
But it is (now) ſold from the Pits, only by Weight, 
reckoning y tb Avoirdupvisto à Gallon y 36 tÞ to 
the Buſhel; and 42 Buſhels to the Tun, for Freight: 
and g Boſnels is one Sach f and 4 C 1 Quarter. 
ls Coal; Buſhels are different in man er 0 
BUTT; — Gallons, 84 af Salmon. 20 v3 
CADE, — Number, 500 of Red bes., 72000 
of Sprats. | 1400 
CARACT, b — add Bebe 
Parts called [Caratts which are divided into Grains, 
or & and I, r Fri KA. Parts, — M. BALLY 
The Caract Price is the 24th Part of the Value of 
a Piece af Gold; thus if the Valde of. che R 
be 214. the Caract Price is 11. (z.) The Curact 
fine is r of the Goodneg of a Piece of Guld. (z.) 
| IS Weight: * Fr of enn 
jece. 10 41 — "TS 
_— Grains, 14 6. Gold 14 of Diamonds, 
earls, (& 
CARDBCUE, a Coin & 1. 43 O00 1 
CAROLUS,” a Piece ef Gold coined y "King 
Charles I. = 1. 35. nne le ort {FD | 
CAROTEEL, — Hundred weight, 3 of Mite, | 


4 Taniz:of QvaNTITI ES. 
CARRIAGE. — Buſhtls,)64 of Lime. d et FA] 
CARUCATA, V. Hip. 21 eo T to 3} 5 Si 
CAS Amr. e to oi , ofding — MM FAS 
CASE, — Feet, 120 bf Normandy. Glaſs, _ Num: FAR 


ber, 510f Recorders4-1u20 of Window-Glaſſes; 
-»«Bitces, 21 Of Holland Lännen; — Tables, 24 of 
Ratciff Crown-Glaſs; 2 5 of Fr zn, 36 of 
- \/Neworſile:GHais:: 18 00s}. g. 339 
CASK; Hundred Weight, 2 0 (Wheat.Flour 
2:66 Almohds. WIN 10 51 
CHAIN;-enc.in Breadth, and 19 in Lene, is an 
Acre. 3412 4 a 2 | ,- 210" 
CHALEDRON,' ar. RS oe: Balle x6 of Corn 
— Buſhels, 32 of Cars; 36 of CD as. 

CHEST, Hundred he 228 of Cochined 


f / Benyoi in, 0 % 394 52 A I 
CHIEF,» Elb,, 10 fine linden. Sills 14 of 
Fuſtian. Y | 51t 1 PQ 
CLOVE, or half 3 of Cheeſe or Butter, i is 8 . 
CROSS-DAGGER; a Coin: 11 Shillings,, 
GQRD;— Feet, (of Wood) 8 long, 4 9 4 
deep. (NV. B.) That, called the 14 Foot Cord, is 
8 d * ond Jl 
aan 5; tw oo; 
CUBIT, — Feet, any x | 2 
DAKIR, a Dicker, which ſe. 1 
DENARIATA;— Act, 1 of Lend: 
DICKER; — Wanders a of Hides; [Pair 10 of 
Gloves: 1 10 24 
DIS H. Cubic Inches, 10 5 1 50505 Gal- 
* of” Lead Ore ; Which, if E. will 
Id about 3 hundred Weight o 
N;-— (generally means 12 of moſt Things 
dut 130f tanned Calf. Skins; — 14 of RE | 
DUPPER; > Hundred Weight, 1 of Roman Vi 


* 0 Fr; 3 in Length (of Wood) * 
- atithe Band, 24 Inches about, e 
Pounds, 120 of Steel. a | 


FAMILIA, V. Hin. FE 44410 3 
9 2 7 + if 
A 2 1 * FAN. 22 


hy, = 


* 
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FAN GOT, — Hundred Weight, 16 fi en | 


Silk of Naples... MUG 90 Haag) 
FARDEL, — Land- Yar, 3: of 97+ 


FARDING-DEAL, or Farundel,.— 1 of 


Land. (N. B.) In a Survey Book of Hei Slap- 
ton, in the County of Devon, is entered thus: 
A. B. holds 6 Farthings of Land, at 126% 
Anm. | . 
FATHOM, is a Meaſure of 6 Feet — 3 
FAT T, or Vat, — Buſhels,' 8 of Corn; — Hun- 
dred Weight, 3 of Briſtles; —.Maunds, 1 4% of 
unbound — Pieces, 200 " narrow Ger- 
man Linnen. 
FIRKIN, — Pounds, 56 of Butter ; oof Soap. 
FIRLOT, 31 Pints. 
15 Feet . Weed) 18 longs 18 broad, 


p 
FLORENCE, —— a Coin = 6 Shillings. 
FORTNIGHT, 2 Weeks. 
FOTHER, or Fodder, — Hundred Weight, 19 + 

of Lead among the Plumbers; 21 at Newcaſtle , 
22 at Stockholm; 22 + at the Mines. ; 
FURR, — Pains, 4 of Budge-poults. . 

GALLON, — Pounds, 7 + of Tan- Oil 
GILL, + of a Pint. 

GOAD, — Ell Engliſh, I * of Welch Frizes * « 

F rizados; — * 55 Inches, Hayes's Negotiator” 8 
Magazine, p. 206. - 

GRAINS, uſed in weighing Diamonds, are ſome- | 

what lighter than thoſe uſed in Gold, Sc. 

GUNNY, — Hundred Weight, f of Cinnamon; 

10f Aloes epatica, Benjoin; 1 4of Saltpetre. 

HAND, — Inches, 4 in meaſuring a Horſe. 

HARPER, a Coin = 9 Pence. 

HIDE, (Synonyms are) Hyde, Hyda, Carucata, 

Caſſata, Familia, Manens, Manſum, Plough- 

Land, Sullinga; — Acres, 100, or 120 of Land. 
HOGSHEAD. The Diſtillers weigh their Veſſels 

when full; and for a Hogſhead allow 2 qrs. 

22 b. Caſk and Liquor. . 
G HUN- 
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HUNDRED, — of moſt Things 100 — Bags, 25 MW » 
(each one Buſhel) of Lime; — Bundles, 70 of Le 
Pi pe- Hoops; o of Hogſhead- Hoops; 120 of 4 
Barrel and Kilderkin Hoops; — Ells, 120 of * 
Canvaſs (except quilted, ſtriped, and tufted) and 

Unnen Cloth, — Number, 80 of Pales 6 Fee: © 

- long 120 of Anchor- Stocks, Balles, Barlings, 
Barrel- Boards, Battens, n Capra- 
vens, Clapholt, Deals, Eggs Cod-Fiſh, Cole- 

_ Fiſh, Stock-Fiſh, Hand-Spikes, Headings (for 
Batrels, Pipes, Sc.) Red Herrings, Laths of; 

Feet Length, Morkins, Oars, Pack Duck, Pale 
of 4 Feet Length, Sackcloths, Coney Skins, 
Lamb-Skins, Sheep-Skins, Boom-Spars, Bow- 
Staves, Wainſcots, Walnuts; 124 of Haberdine 
or Ling; — Tuns, 14 of Salt at Amperdam. 

UR TAL. Great Hundred = 24 rr Hundred 
Clap- Board. 

HYDE. Pv. Hips. 

JACOBUS, an imaginary Piece of Money = 211 50 

JARR, — Pounds, 52 of e 100 of Green 
Ginger. 

_ KINTAL. V:;QuvinTar.' - 

KNIGHT's-FEE, — Hides, - 12 of Land. or < 
much Inheritance as is ſufficient 'to maintain 
Knight, with a ſuitable Retinue ; which, in Hem 
IIId's Time, was reckoned at 51. But Six. Thi- 

mas Smith rates it at 40/1. 

LAST, — Barrels, 12 of Pot · Aſhes, Cod Cod-Filh, 
White Herrings, Oatmeal, Pitch, Tat; 24 0 
Gunpowder; — Cades, 20 of Red Herrings; -+ 
Dickers, 20 of Leathers, -— Dozen, 12 of. Hides; 
— Hundred Weight, 17 of Fl 1 — Numbe!, 
1000: of Stock-Fiſh; Pair, 3 of Dag Stones; 
Pounds, 384 of any — in Scotland; 170 

of Feathers, Flax; — Quarters, g of Meal, 
of Rape · Seed; Tuns, 12 in 9 che Con 

tents of Ships. 

LIBRATA, — -240" of Land, or 20 > Sol 

8. 8 


* * - A 
* , 
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LOAD; — Bundles, 60 of Bulruſhes ; — Buſhels, 
40 of Corn, Lime (fays Mr. Lowe, but, accord- 
ing to Mr. Lanpley, 30 of Lime in many Coun- 
tries is accounted a Load) 18 heaped Buſhels of 
Sand; — Diſhes, 9 of Lead-Ore ; Feet ſolid, 50 
of Timber and Planks; ; — Number, 50 of Fagots 
100 of Bavins; 300 of Bricks; rocœof Tiles ; — 
Pounds, 175 of Lead; — Fruffes, 36 of Hay ; — 
Yard folid, of Farth:” V. Poke, SEAM. 
MAll E. a Coin = * a Farthing. | 
MANENS, or Manſum. V. Hive. 
MARK, — Ounces, (Avoirdupois) of French Cop- 
Bo per- Thread, Gold Thread, Silver Thread. 
— AST. — Pounds (Troy) 2 4 of Amber, Cologn 
2 1 Gold and Silver Thread. | 
"red MAUNP, — Bales, 8 of unbound Books. 
add MON, om "PF ans 
NESF, — Cheſt, 3 of Cypreſs-Wood, Coffers. 
NOBLE, — Half Nobles were called Half. pennies 
of Gold, Quarter-Nobles, Furthings of Gold. 
V. ART. 141. 
NOOK, or Nocata, — Acres, 12 + of Land. 
7 OBOLATA, — Acre, + of Land. 
0 OX- GANG, or Ofkin, — Acres, 15 of Land, or 
ww as much as can be ploughed i in a Seaſon by one Ox. 
The PACE, (geometrical) — Feet, 5 in Length. | 
F. 1% PACK, — Number, 52 of Cards; 20000 of Tea- 
fels ; — Pounds, 240 of Wool; 480 of Tiſh Yarn; 
. ee Weight of 120th. 
74+ "I PACKEF, — Number, 2 50 of Needles. 
SY PALM, inches, z in Length.” | 
2 PECK, — the legal Wincheſter Peck is 2.Gallons ; ; 
_ but, beſides this, there are local Pecks, contain- 
— ing, ſome more, ſome Jeſs : The NR: R 
, 7 is 6 Gallons. | 
: Gon PEISA, V. WzIonr. 1 
We PERCH, Pole or Rod, — Feet, 16 + is «Bharti 
„ Sol Perch: But there are other cuſtomary \Perches, viz. 
us the Wood-Land Pole = 18 Feet; the Foreſt, Lan- 
LOAD 


cafire, and Triſh erch = =2* Feer; and the Scotch 
G 2 Pole 


Ay 
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Pole 18 2 Feet. The Statute Pole is general 
uſed in meaſuring of Meadow, Arable, and Paſ- 


ture Land, and Brick - Works, Cc. the Wood - Land 


Pole in the Menſuration of copious Woods, Ge. ff 
and the Foreſt Pole in meaſuring of large Chances, 
Foreſts, Sc. V. Rop. - F 
PIECE; — Ells, 13 of Lawns, 106 of „ / 
120 of moſt Linnens. — Yards, 2 4 of Carpets of i 
Tunis; 7 4 of Scamoty; 10 of Checks; 15 of 104 
Baffins, Bombaſins, Buſtians, Carrels, Dornix, QL 
Fuſtians, Raſhes, Sackcloths, Sayes; 24 of Broad- A 
Cloth (the, ſhort Piece) Friſados; Hounſcot ſays, 
Newberry Whites, and other Kerſeys of like Make; 
25 of $6 paniſh Cloth; 28 of ſorting Hampſhire Ker- 
ſeys; 30 (the double Piece) of F Faltians, Cloth- 
Serges; 32 (the lon 1 of Broad- Cloth; 36 
of Caddas. — Pounds, 1 3 of Devon Nozens ; 28 
of ordinary Peniſtones.; 35 of Northern Dozens 
1 — ſorting Peniſtones (unfrized ;) 22 of narrow 
Yorkſhire Kerſeys; 43 * Spaniſh Cloth 1 32 of ſort 
ing Hampſhire Kerſeys/ 
PIG, — Stones, 21x47. 
PLACK, a Coin = 244. - . k. 
PLOUGH-LAND, ſo much as may be ale with 
a ſingle Plough. V. Hips. 
POCKET, Sarplar, Serpliathe, — Pack, 2 of Wool. 
POKE, — Hundred Weight, 20 of Wool, called (in 
ſome Places) a Load, being a  Waggen-Lood. 
POLE. V. Prnen. 4 
POT, — Gallon, f in Guernſey and Firly 9 
POUND, — Raw, Long, Short, China, Morea Silk, 
&c. are weighed by a w called the great lb, be- 
cCauſe it contains 24 Ounces  Avoirdupois ; but F er- 
ret, Filoſella, Sleeve-Sulk, Sc. are 9 by the 
— Avoirdupois W of 16 oz. 
PRIME, of a Grain- Weight. 
UADRANTATA, — Ace, 4 of Lad; 
22 5 or Kintal, or Hundred I ht, — 
uſhels, 25 of Lime; — Pounds, 75 at 7 — Born; 
100 of Cloves, ee F iſh (at Newfondn 
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and in the Streights) Ginger, Indigo, Mace, Nut- 
megs, Pepper, Sugars, (in the Engi/b Settlements 
in America) Braſil, St. Chriſtopher”s, Spaniſh; and Ve- 
rinus Tobacco, Mohair raw, and Linnen Yarn 
120 (called Long Weight) of Cheeſe (in Cbeſbire, 
Derbyſhire, Lancaſhire, Leicefterſire, Shrop/bire, Stur- 
. bridge Fair) coarſer Metals , and i Varn. It 
is a0 called the Stannary Hundred; Tin being 
hereby weighed to the King's Farmers. 
QUIRE, contains 24, or 25 Sheets, of Paper. 
RATION, — Pecks, 94 or a Day's Allowance of 
Bread or Forage, Fes Man or Horſe.: © 
REAM, — Number, 20 Quires of Paper. 
RIAL, in the Reign of Hemy VI, was'10s. 
RING, — — 240 of Clap-BoOards. 
ROD, — Number, (of Candles) 12 of fix in the tb ; 
16 of eight in the W; 24 of twelve inthe tb. By 
the Cuſtom of ſeveral Counties, the Meaſure called 
2 this Name is of different Length. V. Pzrca. 
— In Herefordſpire, a Perch 'of lenſhired Ground 
is 12 Feet; — of Ditching 21;'— in the Foreſt 
* Sherwood 25% —in'Sta 405 24. 
ROLL,;— Dozens, g of Skins of een —Ells, 
1100 of Minſters Ind Ozenbrigs , — Quitals, 3 
of Barbadoes Tobacco. ä 
ROPE, Feet, 20. | 
SACK, — Buſhels, 3 of Coal; 4 of Cath} 5 of 
Salt; — Stone, 26 Sheep's Wool (14 tb to the 
Stone; but in Scotland 24 of 16 i to the Stone.) 
SALUTE, a Coin = 6 ++ Shillings. 
SARPLAR, V. Pockzrt 
SAUME, — Pounds, 315 of Quickfilver. -- - 
SCORE, ( generally means 20, in Numbering of 
moſt Things, bur) — Chaldrons, 21 of Coals. | 
SCRUPLE, =; of an Hour. 
SEAM, — Buſhels, 8 of Malt ; — Horſ--Load, 1 
of Wood; — Pounds, 120 of Glaſs. 


SEMIBOLE, — Pipe, x of Wine. 


9 — Hundred Weight, 2 of Almonds 3 


arilla, 


SET, 


85 


86 


A-TaBLE Sf QUANTITIES. 
SET, — Number, 53 of Recorders; 24 of be 


SERPLIATHE, V. Pock ET. 

SEXLING, — Shillings, 15. ‚ 

SHID of Wood, — Feet, 4 in Length and in Girth, 
2 as they are marked. If they have but 1 
Notch, they are to be 16 Inches about; if they 
have two Notches, they 1 to be 23 if of 3, 28; 
if of 4, 333 if of 5 8 

SHOCK, — Els, 13 of gn > 1 bo of 
Soap-Boxcs, Canes, Trays. 

SKIN, — Hundred Weight, 2 of Cinnamon. 

SOLIDATA; — Auen 12 of La {or 12 Dena- 
riatass. 

SORT, — Dozen, «of en "ll Ells, 106 of 
Lockransg 120 of ſeveral Linnens. 


' SOVEREIGN, — Shillings 222. 


SPAN, — Inches, in Length. * 
he — Feet, (of Wood) 8 long, 3 droad, 12 


STICK, Rods, 30 of Candles. N 
STONE, — of Beef, is 8 W. (but in . 
and Parts adjacent 123 in Pembryleſbire, &c. 18 ; 

in the northern Counties 16) — of Glaſs, . as JG: 


EIn Racing, Hay, Iron, Shot, Sc. 14 IÞ, 


STOOK, — Sheaves, 12 of Corn,” - a 

STRIKE, — Number, 25 of Eels. 196.1 

SULLANGA, V. Hips. 

SUM, — Number, 10000'of Copper, Haroch, Roſe, 
Sadlers, or Sprig-Nails. 

TESTOON, — Pence, 18 4. 92 

THOUSAND, — Herrings,;. 1200. 

THRAVE;'— Sheaves, 24 of Corn. 

THRYELING, = of a arthing. 

TIMBER; — Skins, 40 of Furs, Filches, Grays, 
Jennets, Martins, Minks, Sables. 


 TRUSS,— Pounds, 56 of Hay (except in the Months 


of July and Auguſt, when it is 60 ,b]; of Forage, as 
_ as a Trooper can carty on his — s Crup- 


VB, — Pounds Weight, 6 60 of Vea. 
TUN, 


ple, 


VS, 


ths 
28 


Ip- 


N. 


A Tan of QuantiTIES; . 
N e 5 of Feathers; & of Paper; 10 of 
Cork; Barrels, 2 + of Brandy; 3 of Syrup; 4 

of Prunes; +- Buſbels, 20 of Cheſnuts, Wheat, 
and other Grain; 42 of. Salt. V. Busner. | 
Dozen, 1 of. Planks ; 2 of Walnut tree Tables; 
Feet of Timber. V. Loa p. 
—— Gallons,, 236 of Qil, by. the Cuſtom of Lon- 
Jon, called by Merchants the Civil Gauge, is ordi- 
narily ſold, far 3. Tun; except Whale ll. or Oil 
from Greenland, which has 242 Gallons to the 
Tun. 


Pounds, 170 709 of Barley; 2000 the Sea-Tun, by 


which the Contents of a Ship are eſtimated ;— 

| Quarters 5 of Corn is N ere 2 "Tha! in 
Freight. 

VAGA, V. Wz1cur. | 

VAT, V. FAr T. 

UNICORN, = 6 Shillings. 

UNIT, — Shillings, enn 

URCHIN, — Pence, 3. 

WEIGH, Wey. Waga, Vaga, Peiſa; — . Bunches, 
60 of Rheniſh. Glaſs ; — Caſes, 60 50 Window 
Glafs; — Pounds, 224. of Cheeſe, b 7 6.8; 


248 in Eſſex, 336 in Suffolk (of Bay Salt) — Quar- 
ters, 6 of Barley and Malt; 5 of other Grain. 


WEY, —Cloves, 32 (or 25 i) of Cheeſe or Butter 


in $ elt; but j in Eſl He 42 Cloves, or 336 tt. 
WOOD, is aſſized into Shids, Billets, Fagots, Fal- 
| wood, WE) Cordwood. V. Snip, Ce. 


'YARD-LAND, — Acres, 15 at Wimbledon in Surry; 


20 in molt other Places; 24, 30, 40, in ſome. 


As the Nature of this Table is ich, that we have 
been N for the moſt Part, barely to tranſcribe 


the Articles from ſeveral Authors, (vis. Meſſ. Cham- 


lerlayne, Dikuorth, Langley, &c. but chiefly from Mr. 
Lowe) we will not preſume to ſay this Table is correct. 
However, if ſuch —.— as may diſcover any Errors 
he ha or who have any new Articles proper to be 


inſerted in it, would re. c. . 
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Author; (Poſt paid) in Order to their being corrected; 
we may by this Means (and not otherwiſe) ** to 
have a correct as Wir weld" as uſeful Tuble, | 


2 EL Waun — . EA 
; . n Wo, 19% 4 — 
no of 8 tgp ite" 
Apprrioß of AppLickre Nownens, 
60 \HIS maybe ly divided into two 
, 1, 0 140 te Numbers of 


one Denomination together. 

This is done in all Reſpects as Addition of ab 
ſtract whole Numbers, already treated of. For, as 
2 and 3 is 5, ſo 2 Men and 3 Men is 3 Men; 2 tb 
and 3th is 5 tb; 2 Yards and 3 Yards is 5 Tard 
However, it may not be improper to add a fey 
Queſtions, to put the young Beginner on Reflection. 
151. Example 1. The Author was born in the Year 

1 128545 It is demarided, when he will be 30 Years 
of Ag 

— Here the Learner will reaſon thus with 
himſelf: 

If the Author was born 1729 Years after Chriſt, 
certainly, in 30 Years after that, he will be 30 Years 
of Age; and -.: his Age muſt de 30 Yeats, in 1729+ 
30 = 1759 Years RY: Chriſt; or, which i is the ſame, 
in thesYear of the Chriſtian Era 1759. 

' © 152. Example 2. A Man has, two Sons, the 
Youngeſt 25 Years of Age; and the Eldeſt 3 Years 
older than his Brother; and the Father 10 Years older 
than both his Sons Ages, when taken together : 
What is the Age of the Father? 

Sell tian. If the eldeſt Son be 3 Years older than 
the Youngeſt, who is 25 Years of Age ; it is plain, 
his Age is 25 + 3 = 28 Years; and =. the Ages of 
both will amount to 28 + 25 = 53 Tears; but, 
by the Queſtion, the Father's Age was 10 more than 
both his Sons Ages, and, conſequently, mult be = 

63 


than 
lain, 


es of 


but, 
than 


— 
— 


* 
53 


8 Sz vn AL ERA SSW. 


53+ 50 wann Or, it might ns 
thus, 25 +25 + 7 . * 4 Ags ot 
the Fatheep®- nents 67 » 

153. Example g. Let uh ſuppoſe] that, ARLEN 
Creation of the World to the Beginning of the De- 
luge was 1656 Years; from chence to the Deſtruc- 
tion of T#oy/ 1 162 Years; from thence to the Era 
of Nabonaſſar 8 which the Chaldeuns and Egyptians 
reckoned their Lears) 436 Years; from the Era of 
Nabonaſſar to that of — Death of Alexander the 
Great 423 Tears; from thence to the ra of the 
City of Antioch 275 ears; from which to the Era 
of the Julian Reformation of the Calendar 4 Vears; 
from thence to the Era Actiaca (fo named from the 
Victory obtained by Auguſtus over Anthony at Adtium) 
15 Tears; and, from thence to the Birth of Chriſt, 
20 Tears: Accordin to this Chronology, it is re- 
quired to find in what Tear of the World Chrift 
was born? 

' Solution) Here, it is ui deer, chat 1656 + 1162 
+ 436 +423'+ 275 Hep { Per ag Years 
muſt be the Anſwer, which was required 
154. Caſe 2. To add mixed Numbers together. - 

The Method of doing this will be made ſuffici- 
ently clear by a few Examples. 1; Suppoſe a 
Man ſpends, at one Time, 2 C. 75s. 5d; at another 
Time, 13. 115. 8 d. 2 qr; and, at another Time, 


34. 1058. 7d. 3978. What did he = in _ 
"Solution. Havin ncedi þ 4G 08. 4+ of, 488 
the Nembefs in « proper 5 chi 2 
Order for Addition, add up 15 : ira 20 
the Rows thus: inning 3: tg 2 
with the Row of Farthings,— $ 

ſay, 3 T 2 2 5 but as 4 aL 9.500 by 


— 


of this Row is one in the 
next (becauſe 4 Farthings = a FEA — a Dot 
(0) for the Penny; and, as 53 Farthings is 1 more than 
4, put down the odd Farthing. Then, looking on 
your * you find 1 Dot, vix. 1 Penny to be 2 


7 
* 


* 


59 


3 Abpprrion of mixed NUMBERS. | 
Tried to the Row of Pence; therefore ſay, I Tt, 
+8= 16, Which is 4d. above 12 Pence, or a S$hil. 
ling; make a Dot for the Shilling, and, proceed, 
ſaying, | mentally, 4 + 6:= 10, which put don. 
Then, looking on your Sum, you will find 1 Dot, or 
1 Shilling, which carry to the Column of Shilling, 
and then you will have 1 4 10 8114-112222 
1. 26. (becauſe 20 Shillings = 1.) make a Dot 
for the 11. and proceed with the 2 Shillings, ſaying, 
2 + 7 = 9, Which write down. Naw Lakin on 
your Sum you will find x Dot, or 1.3 which carry 
to the Row of (s, and, adding them up as in Caſe 1, 
you will find it come out to 211. Whence, the An- 
Wer i 2199s. lol Ur.. ren 
155. Addition of mixed Numbers may alſo be 
performed, by Help of Diviſion, much eaſier than 
otherwiſe, when the Number of Things in one Roy, 
that makes one of the next Row, is ſomething great, 
Example. A Merchant has fold to different Men the 
following Quantities of Wine, viz, to one Man 
Hhds. 39 Gall. to another 7 Hhds, 32 Gall. to 
. another 3 Hhds. 18 Gall. and to another 1 Hhd, 
12 Gall. What Quantity he ſold in all is required! 


© Solution. Having placed „ . Ga 
the Numbers in the an- ſold to one Man 8 : 39 
nexed Order, collect the to another 7 32 
Gallons together by com- do another. 3 : 18 
mon Addition; viz. 12 4+ and to another 1 : 12 
18 ＋ 32 + 39 will b „ n 
foundtobe=101 Gallons; _ In all 20: 38 
now, 63 Gallons being N 
1 Hogſhead, it is evident, that, as: often as 63 can 
be taken out of 101, ſo. many Hogſheads are con- 
tained therein; to do which is the Property of Di- 
viſion; therefore, dividing 101 by 63, we ſhall have 
1 Hogſhead and 38 Gallons remaining; therefore, 
under the: Row of Gallons put 38, carry the 
Hogſnead to the Row of Hogſheads; ſaying, ! 
(you carry) +1 +3 +7 +8 =20 2 
* D 

» 


ADDITION of ' APPLUBATE Nvmnens. 2 
which being wrote down will tlie Sum, wiz. 
20 Hogſheads and 38 Gallons. But, if you chuſe 
to know-how many Tuns it is, you may by Diviſion 
ſee how often 4 is — — 
ſheads 1 Tun) viz. 5 Times, and nothing remain- 
ing; qr green _ be dead chus, 5 Tus and 
5 156. When the Number uf — any Bow, 
which make one in the next ſuperior Column, is a 
certain Number of Tens; we may add them up, -as 
is ſhewn in this N *. it ko required to add 
up the Sum annexed. 


Suppoſe the Cdlumn of Minutes © 11. 
parted into two Rows, then, ſince 60 10; 22 
Minutes = 1 Hour, we may add up 11 18 
the Row bag _ 10, Ja me” 36 44. 
other | give the fame a 13 N = 
as if % 57 dd. b ee , re 
= 60. Say then, HKS Ae 5 "ROE IE" 
8 + 2 x 267 put down 8, and carry ——— 
the 2 Tens to the e yes.» ir 
2+r +1 N AT d b 6. 
which, being to be added up on 2: des 2 Yioith 
exactly; for 6 is contained hy 12 EA. — * a 
22 the 2 to the Row of Hours, and, addin Ten 

as Whole Numbers, the Sum wilt be 104 Hours; 

0 the required Sum is 104 Hours and 6 Mi- 


N. B. The mit Coe is always to be taken 
as Integers, and, therefore, to be added up as whole 
Numbers. | 

157. Corol, From what has * aid, we may deduce 
this general Rule, for performing Addition of mixed 
Numbers, via. Firſt, begin with the Column, whoſe 
Denomination is the loweſt, and find its Sum as in 
Addition of whole Numbers; then find, how many 
Units of the next ſuperior Denomination are con- 
tained in it, viz. divide this Sum by the Number 
of Units of this Column, which makes one of the 

next; 


9* 


* 


under this Column, as Part of the required Sum; 


Sura r IDW ef Appuricatre NunEERS. 
next; the Remainder (if any) is to be put dow 


and the Quotient is to be carried as Units to the 


| | | I 
next ſuperior Column, and added up with it. After Will of 3 
this Manner, proceed through every Denomination, Wil has A 
till you come to the laſt or higheſt; which, being | 

conſidered as ſimple Numbers, muſt be added up Sola 
purely as whole Numbers. the N 
E nagel 2X37 4 Mos nient 
— — —ů— — —— 213 
| S895 YT: 59 37 33. Sieh eh ain Pence 
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SUBTRACTION of ABPLICATE NUMBERs, Wl lings 
Lad. 4 Ark il int wot owt 07: | der Sl 
158. A S the Method of ſubtracting applicate borro 
A. whole Numbers is exactly the ſame as tha Wl maind 

of ſubtracting ab whole Numbers, which ha Wl unleſs 
been already explained, we ſhall here only give on: or 11. 
Queſtion, and then proceed to explain the: Methol BW 1037; 
of ſubtracting applicate mixed Numbers. owes 
The Quſtion. According to Dr. Wells, the Era df 160 
Yezdegrid, or the Perſian Era, began 632 Tears after I 2 Yar 
the Chriſtian Era; and the Æra of the Hegira, or the Nails 
Flight of Mabomet from Mecca to Medina, . uſed by Soli 
the Turks and Arabs, began 10 Years before that; and in pro 
the Dioclgian Era, or the Era of the Martyrs (o we ca 
called from the Number of Chriſtians that were ſlain, WW muſt 
in the Diacigſian Perſecution) otherwiſe called the Xn Ml 1 Qu 
of the Abyſmians, began 338 Years before that of the ¶ 3 Nai 
Hegirs : It is required to find in what Years of th: MW cauſe 
Chriſtian Era the Dioclefian and Hegira Era's com- Ml greate 
menced?,,. Lent nt os al el may h 
. Solution. Since the Era of Yezdegrid- was in the fo aug 
Year of our Lord 632, and the Era of the Hain rand, 
was 10 Years before that, it is plain that 632 — 10 Quar 
= 622. muſt be the Year of the Chriſtian Era, when 2 — 
the Hegira commenced; and, for the like Reaſon, 622 3 Na 
— 338-== 284 Years after Chriſt, when the Diocigſa WW of an. 
GS cw rent ln * be for 


- 


Eros: | 


805 Examples i in mixed Numbers. a 70 

of "which A has finee paid 2021. 185 54 What 
Solution. Having placed £515 hl 9 d. 
the Numbers in a conve- Find 2 10 : 6 
nient Order, ſay, 6 - 5 Paid Trag- 3 


= 1, which put under 
Pence; then, ſince you 
cannot take 18 from 10, 
increaſe the 105. by one Pound, viz, call it 30 Shil- 
lings; then 30— 18 = 12 Shillings, which put un- 
der Shillings: Now, as we have increaſed the Money 
borrowed by 20 Shillings, it is evident, that the Re- 
mainder cannot be the ſame as if it was not increaſed, 
unleſs we augment the Mongy paid by 20 Shillings, 
or 17. ; therefore, add 11. to the 102, vis, call it 
1031; then ſay, 200 — 103 = 9713; hence, A ſtill 
owes B 97. 125. 1d. 2: E. J. 

160. Example 2. What is the Differehes between 
2 Yards, 3 Quarters, 2 Nails, and 1 Yd. 2 qrs. 3 
Nails of Cloth? 

Solution. Place the Numbers Yds. , W. Nails, 
in proper Order; then, becauſe From 2: 3. 2 
we cannot take 3 from 2, we Sub. 1:2: 3 
muſt vary the two Nails by. Ani: 7 

uarter; ſaying, 6 Nails — 1 :#0 
Nair 3 Nails, then, *be- ON Un] 
cauſe we have increaſed the Ro 
greater Quantity by 1 Quarter” we uſt (hit we 
may have the ſame Remainder, as if it had not been 


ſo augmented) make the leſſer Quantity, or Mitio- 
* ſay, 3 Quarters — 3 


rand, more by one Quarter ; 
Quarters o, which put under Quarters; laſt 


2-121; hence, the required Difference 15 5 Yard 
3 Nails. And after this Manner may the Difference 
of any Quantities of Money, Weights, or Meafutes 
be . ; and therefore we ſhall content has 


A army IT | 


W 
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| MuLTteLicarion-of "APPLICATE Nona, 
® Fith laying down the following Rule, by Way of 


Corollary. 2 

161. The Rule. en the loweſt Penoming, 
tion, ſubtracting the Number in that Place of the M. 
norand from that in the correſponding Place of the Sub. 
ducend (if Subtraction can be made) and put down 
the Remainder underneath: But, if the Number ct 
any inferior Species of the Minorand is greater that 
its Correſpondent in the Subducend, you mult increat 
this Number by a Number which js equal to a 
Unit in the next ſuperior Denomination 7 (viz. fo 
Example, in the Column of Pence, add 12; and, in 
Shilliags, add 20, Sc.) and from this Sum ſubtrad 
the Number in the Minorand, and put down the Re. 
mainder; but then you muſt remember to carry or 
add 1 to the Number in the next ſuperior Place 
of the Subducend. Proceed in this Manner, till you 
come to the aF, which ſubtract as whole 
8 


. —_— a 
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ced be ſaid } and even Motriplication of 


162, A to ſimple. applicate Numb nothing 
Numbers will be ſufficiently explained 95 two 


mixe 


a. 1. Malay. 3 Feet 6 Inches by 8. 


Feet Inch. 
3:6 


fore, w under 4 put o, and c. Fed 22077 8 
4 to the Feet; then 3x8 =24, fo” N 


#4 4 you carry = 28 Feet, for An” 


163. Example 2. Maltiply, 20. 1045 174 397% 
by 57. 


— 


Here, 


1 
Vay of 


Mina 
he Mi. 
e Sub. 

down 
ber of 
r than 
creaſe 


x Abrnons alt improperly. he 
Here, ſince it would be troubleſome to multiply 
at once by 57, obſerve, that g; x 7 = 56, which wants 
but r of 57 the Work may ſtand thus : { 
Firſt, multiply by 8, © . „ 4 ors: 
viz. 3x 8 2 24 Far- 2 3 10 11:3 
things = (by arviding L. | 
by 4 ) 6 Pence; put —— 


95 


8 
o under Farthings, and 20 1 N 4 0, 
7 


carry 6 Pence; ſaying, 
11x8 + 6 (you carry) 
= 94 Pence = (by di- 


„ 
Add 2: 10: 11: 


a. 
viding by 12) 7 Shil- . 
3 


lings and 10 Pence; A. "» a : 
under Pence put 10, and rie. 1 
carry the 7 Shillings, * ut 
ſaying, 10 x 8 = 80 + (you carry) = 87 Shillings 
= (by dividing. by 20) 44. 75. ;. *.*, write down 7 
under Shillings, and carry 4 to the Pounds, ſaying, 
2x8 = 16, + 4 = 20/. which write down. Then 
multiply this Product by. 7, after the ſame Manner, 
which will give 142 J. 145. 10d. z thus, we have 
multiplied by .56, for 8x 7 = 56 ; but, ſince this 


wants 1 of 57, we muſt add once 27. 105. 114. 3grs.;- 


which will give 1457. 5s. 9d. 3497s. , for the Product 
which was required. Vide Art. 182. Ny 
164. Scholium. Since Multiplication is “ the re- 
peating a Number, a certain Number of Times, it 
follows, that, when two Numbers are to be multi- 
port together, one of them muſt be an abſtract 
umber; for, ſuppo 
3/. by 4/., I would aſk the Propoſer, how many 
Times he would have 34. taken or repeated? If he 
ſhould anſwer (as he muſt according to his Queſtion) 
41., it plainly appears to be Nonſenſe; but, if it 
had been A” to multiply 34. by 4, it would 
be only to repeat 37. 4 Times, which is very pro- 


per, and the Anſwer 3x4 = 121. Hence it ap 


pears, that, when Authors popes to multiply Money 
by Money, Weight by Weights, Sc. they talk very 
| l . ** 4 9 eee. im 


ſe it was required to multipl7ß 


* 
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improperly and abſurdly, We ſhall here only further 
obſerve, that as, in. Multiplication of abſtract Num. 
bers, we may make the Multiplicand the Multiplier 
and the Multiplier che Multiplicand, ſo we may here 
alſo, by only conſidering the applicate Number a; 
the abſtract one, and the abſtract as the applicate 
* 95- Number; for Inſtance, as 3 * 4 4x , 30. x4 


t 95. muſt be = 4. x 33 or, generally, as a XNA 
al. xl. xa. Co eee eine 


| mAh. 
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HAP. X. 
DIVISION of APPLICATE NUMBERS, 


165. FF\HIS admits of two Cafes. 1. To divide 
I . applicate Numbers by applicate Numbers. 
Example. Divide 24.1. by 8 J. Dividing this, as in ab- 
ſtragt Numbers, the Quotient will be 33 ſhewing, 
that 8 J. is contained in or can be taken out of 24 
three Times. As it would be ſomething difficult to 
divide mixed applicate Numbers by mixed appli 
cate Numbers, without ſome Knowledge of Reduc- 
tion, we ſhall omit it here, and refer to At. 182. 
And ſhall only further obſerve in this Place, that, 
when an applicate Number is to be divided by an 


plicate Number, the 8 muſt be an abſtrat 

1 120. N umber ; for Diviſion ſhews to find Þ how many 

Times one Number is contained in another, and, 

therefore, ſuch Authors, as divide an applicate 

Number by an applicate Number, and make the 

uotient an applicate Number, f. not only im- 

roperly, but abſurdly ; for if 41. was to be divided 

55 21. and we ſhould aſk how many Times 20. is 

contained in-47. , and ſhould be anſwered 47, ; what 
would be more ridiculous ? © PRO 

166. Caſe 2. To divide an applicate by an ab- 

| tract Number. Here it is proper to hint, N * 

0 | es 


Divis tom of Arpriea rs NumBers. 
ſides the Definition of Diviſion already given, it 
may, conſiſtently with that Definition, be defined to 
be T a Rule, which ſhews to find a Number, which 
is contained in a given Number, a given Number 
of Times; for let x denote a Number in which y is 
contained 2 Times, then y, taken z Times, = * y 2 
=; ., dividing both Sides of the Equation by z, we 


have y 2 That is, any Number, being divided 


by the Number N the Times another Num- 
ber is contained in it, wi give that other Number. 


Example. Divide 1421. 14. 104 by 7; or, which 


the ſame, divide 1421. 144." 10d. amongſt 7 Men, 
and give each Man an equal Sum. 0) ak f 
Solution. Here it is evident we are tò find a Number 
(which, being multiplied by 7, ſhall be equal to 
142}. 14 Tod: or in other Words) which'is con- 
tained in 1480, 145. 10d. ſeven Times; and there- 
fore, by the above, 142 J. 144. rod, divided by 7, 
will give the Number required; which, it is plain, 
muſt be applicate, and may be found thus: Say, 
the of 14 8 2, Which put down; „ 
and the of a is o, and a remain- _ . I of 
ing; put down the o, and, the KU 
SR _ 5... 40. e 
Shillings, c it to the Shil- ' a , 
FA” . e 
40 + 14 = 54 Shillings, the 8 
Seventh of which is 7, and 5 | 
remaining; therefore put down the 7 Shillings, and 


t Beſides this and the former Definition, Diviſion will admit of 
others, wiz. 1. To find what Part the Diviſor is of the Dividend; 
for, if the Diviſor is contained 3 Times in the Dividend, it muſt 
be a third Part of the Dividend ; becauſe, being repeated 3 Times, 
it will be = the Dividend; and for the ſame Reaſon, if it be con- 
tain ed 4 Times in the Dividend, it will be the 4th Part of the Di- 
nd end, Cr. „ the Quotient ſhes the Part. 2. E. J. - 

| 2. 


* 0g" "EEK 75 — _ 


__ 


1567. Example 2. Whit is the fourth Part of —Þ 
27s. 2 Feet, 10 , ny, rem 


Yards =) 6 Feet + 2 Feet = 8 
down; then the Fourth-of 10 Inches is 2, and 2 re- 
ing, being 2 Parts of 4, is z of an Inch; Whence 


Drvrs row of Arriic ATE NVHBERS. 


carry the remaining 5; Shillings, or g * 12 60 Pence, 1 
to the Pence; and then we have 60 +'ro= 70 Pence; 1275 
the Seventh of which is 10d. which, being written 501 
down compleats the Anſwer, tiz. 200. 75. 104. This ing 
— be proved by Multiplication of applicate Num. 4 
ren Rn Ie 05 


Solution. Since 4 cannot be va. Feet Inch, 
contained in 2 Yards, under te 2 210 
Vards put o, and carry the 2 hr ge gi 
Yards to the Feet, ſaying., (2 


Feet; the Fourth of Which is 2 Feet, which put 
maining; put down the 2 Inches, and the 2 remain- 
the Anſwer is 2 Feet 2 Inches, 


168. If the Number we are to divide by be f 
great, as to be troubleſome to divide in one Line, 
the Operation may be pin down as in common Di. 
viſion; for Example, divide 145“. 54. 9 d. 3qrs. by 
„„ . · F ace om 


. * 
. e " : 
» - 44 — 1 > £ 42 & /; 
—Uäʒẽ — 0 a ö 
10 Selu- 
k " * 1 0 —— 
. — 
- = © won 


_ — 
- 


1 DIN * ids 10 1 ; 
2. To find a Number, which is ſuch Part of a gifen- Number, 
as a given Number — Let x = the required Number, 
a = the Number of which it is a Part, 6 = the Number expreſſing 


the Part; then, by the Nature of the Thing, x X b = a, , divid- 
* 108. ing by b, we have * . NF. I | 


* ET" 4 


-nce, 
ce; 
itten 
This 
um- 


REDUCTION. 

Selution.. Here ſay, PO TE 5 
how mary Times 57 n 7 5. d. , 
| which is 2 Times; 57 445 629 3 21, 


«4» & 


as we are dividin fe. , 
by an 5 5 
bet; then, ſince 21. x 6 

= 114 we have 21 EN 
remaining; and ., ſince 

20 Shillings = 1, in Wh 

31). there muſt be 20 

Times 31 Shillings, for 


which Reaſon we mul- 97 =, ng 14. 


tiply by 20, and add in 

the 5 Shillings which 

brings out 625 Shil . 55 

lings; this divided bß 37 

57 gives 10% and 8 2 
remaining; andꝭ ſince 12 — 45 | 7b 
Pence I 2 * 
55 Shillings ＋ 9, there 171 K 0 

muſt be 55 * 12 ＋ 9 57) , r. wth 

= 6694, which divided | — 0 S 

by 57 gives 11d, and FF, 

#2 remaining; which, 

multiplied by 4, „ F ks = 14 and 
the 39rs. added, gives 171 Faden and 171 Far- 
things, divided by 57, give 3 Farthings. Whenc 
the Anſwer is, 21. 105. 11d. 2qrs. E. 7 Vie 
a, 19575 


„* x 


—- 


, 1 ' * 
f —_— 51 > 43 £9 . FS 4 27 1—— 4 4a | tenth „ 4 4 _ 
* * LY wo f * * 
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CHAP. XII 
REDUCTION. 


169. DEDUCTION (Reduction French) is the 
R Rule for changing Numbers of any De- 
nomination into Numbers of another ä 
H 2 ö 


SY 


C roo 


Mule. by. — rn. 


\ REDUC TIOR. 


ſo as to retain the ſame Value, though changed to 2 4 


different Name: As, for Inſtance, Pounds into Shil. man 


lings, or Shillings into Pounds "OA, thereto. This 


admits. of three Caſes... 


170. Caſe 1. To bring Nada of one Denon 
nation into Numbers of a Leſs Denomination. The Ef 
Rule. Multiply by as many of the leſs, as make; x 
one of the greater Denomination. A few Examples 
will — this Ne. and alſo ſhew the Reaſon 
thereo 


171. Example 1. 16 2261 Wes eg 


Solution. Since 20 Shillings= 11. in a 134. FL. 
there muſt be 213 Times 20 Shillngs 5 and 213 

20 Shillings multiplied by 213 taken as 20 
an abſtract Number, or, which is the ſame,— 
213 x 20 taken as abftraRt Numbers,. will 4260 
be = the Shillings in 2137, = 4260Shillings:  —— 
Whence we ſuppoſe the Reaſon of the Rae 
is plain; and therefore, in the two following Ex. 
amples, we ſhall be more hy Cu e in Fe vraut 


ing the Operations. - 


172. Example a. In 141.1 10s. 64 (6-8 many 
Pence? | 
i. 1 


14: 10: 6 
Mult. by 20, becauſe 205, = 11. ade ia 10% 


290= 14x20 + 10=Shillings in 14/. 10s. 


3466 * "YM 6=Penee in 14). 10s. 60 


— — 
89 l * 1 4 71 


i 


| REDUCTION: 
43 Example 3. 


In 3 C. 2Qrs. 145. how 
Na A 
| 5 
x by 4. . FI 1 and add in the 2 gre. 


22 = 2 = g. ing C. 2 Qrs. 
x  by28, becauſe 28 W. =1 purer u- 14th. 


— 


180 
„ if * 
630 = 22 x 28 + 14 = Ks. Mr) pies: 


ſt is common amongſt Merchants to bring i it into 


ts. thus: Put down the 5 C. twice, viz. 
one directly under the other; then put down _- 6 
the Hundreds, removed one Place to che 5 


left Hand; again, put down the gC. re- 5 
moved one Place more towards the left 5 
Hand; then the Work would appear as 

here annexed,” and, if added up, would give the 
Number of fts. contained in 5C. But, 

lince , there yet remain 29rs. 14 b. to 5 


be taken Notice of, in the Row of Units 25 
they would . 6, and in the Column 5 
of Tens 3 being = 2 * 28 = 56 yt 
tv.) then, 701 ag 14th, in the Row of x 
Units they write 4, and in that of Tens 67 
1; then, adding up the Rows, the Work 30 
vil be compleated, and appear thus: 5 
The Reaſo u of 'this Method of operating will 


Pe ar, b CR that 1 C. 2 112 W. 
for” 8 na am, and +, 10. 24 
1 a ) Wi „F we multiply the Number 
expreſſing the Number of Cs, which is to beb 5 
_ Ibs, by 112, the Product will be the Num 
of ths. contained in the Cs, which was : 
Now, in multiplying by 112, we firſt multiply by 
2, which 1 is offly do *. and in the above Method 
H 3 is 


* 


101 


REDUCTION. 
is done by writing it down twice z then multip)ying | 


by 10 (v2. the 1 ſtanding in the Place of Tens) is 
only putting the ſame Number down, removed one 
Place to the Jeft Hand ; laſtly, mulciplying by 109 
(viz. the 1 in the Place of Hundreds) is only remov- 
ing the Multiplicand two Places to the Left; con- 
ſequently, the Sum of all theſe muſt be equal to 
the Multiplicand multiplied by 112, and, therefore, 
the Pounds in the Quarters and ths, if any, being ads 
ded thereto, the Sum will be the its, contained in 
the given Hundreds, Quarters, and Pounds. 


174. Caſe 2. To bring Numbers of a Leſs into 
Numbers of a greater Pchomddation: The Rule. 
Divide by as many of the Leſs, as makes one of 
the greater Denomination. 


175. For an Exemple, take the Reverſe of 4+, 
172, viz. In 3486 Pence, how many Pounds? 
Solution. Divide the Pence by 12, 


the Quotient is 290 Shillings, and 3486 

6 Pence over; then 290 ＋ 20 gives 
141. and 105. over: Whence, the Tx)29}0(6 
Anſwer is 141. 105, 6d. The Rea- | ———— 
ſon will eaſily appear, by cempar- + 14: 10 


ing it with Art. 172; and, as this n 
Caſe is only the Reverſe of the taft,” - | 

we: ſhall paſs on, withqut any farther Delay, to the 

next Caſe. 


176. Caſe 3:/is, when, we are to find bow many 
of one Species, which is not an alig uot Part af ano: 
ther, is contained in any Number of that other Spe- 
cies. The Rule. By Caſe 1. the Denomina- 
pops both — one Name, and ice divide-one by 
the other; and the Quotient may be Brought 219 
nes Doan, * oe He HE 


5017 1 * 14 70 


„ 


3 * . 1 b 
#32 7 48 0 e e 
4 U 4141 14 , + 11 #© 43 91114714 1741007 114 


mul 


" : Fo = 4 {4 0 f of . : 
g 17% 00, f 2775 eaC110y 92 Arg Se VER, 


177 
how en 

Solu 
(found 
198 P. 
Piſte 
in 8c 
muſt 
198 a, 
Pence 
how n 
contai 
divide 
12 d. 
which 
lings, 


main1: 
$67 
It n 
able tc 
how m 
it, the 
of a . 
* hz 
juſt gi 
the S 
it is“ 


REDUCTION. 


177. Example 1. In 89 Tae, cn 163. 6d, 
how many Pounds? 1 "v4 

Solution. In 165. 6d. . 4. 
(found by Caſe 1.) is 16:6 198 


198 Pence; „, ſince in 12 89 
1 Piſtole there! is 1984, ——  ——— 


in 89 Piſtoles there 198 1782 
muſt be 89 Times —— 1584 
1984, which Is 17622 — 
Pence; then, to find 17622 


how many Shillings are 
contained therein, we 
divide by 12, becauſe 
12 d. = 1. Shilling; 

which gives 1468 Shil- 
lings, and 6 Pence re- 


1 714608 (6d. me 


mainiag z laſtly, 1468 Shillings by Caſe 2. are = 8 E 


8s, Whence the Anſwer is 73/. 85. 6d. 
It might have been ſolved. ſeemingly more agree- 
able to the Rule above given, by finding by Caſe 1. 


how many Pence are contained in 1 /. and, dividing by 


it, the 


uotient would give the Pounds," and Parts 
of a £1; 


ut, as the odd Shillings and Pence would 


not haye been ſo naturally diſcovered, the Method 


juſt given ſeems the beſt; and is in Effect exact! 
the ſame, for, ſince the Pence in 1.=12 x 20 _y 


it is“ the ſame Thing whether we divide by 12, and 


then by 20, or by 240 at once. 

Corollary. Whence it appears that by Reduction 
one Kind of Money may be changed into another; 
but we. ſhall not here give any more Examples, be- 
cauſe we ſhall make the Exchange of Money a par- 
ticular Chapter. 

178. Example 2. Allowing the Diſtance between 
York and London to be 204 Miles, how many Times 
will a Coach - Wheel turn 4 
tence is 6 Yards, in going from due 10 * n 
to the other! f 


YU a 


* 


4 # 
= 
# & * 9 


4 731.083. ene 


whoſe cum. 


103 


137. 


104 


32 42240 Feet. VE. J. 


"REDUCTION. 
Solution. A Mile being 1 


8 Furlongs, 204 x 8 = 1 
1632 Furlongs ; and N 8 
16320 x 40 (becauſe 40 — 
Perches = 1 Furlong) Wa © 62 
= 65280 Perches; and, ung 
ſince 5 + Yards =1 Perch, —— 
in 65280 Perches there 655280 
muſt be 5 Times and + oe entbos - 4 
ſo many Yards; *.*, to — — 
multiply by 5 +, firſt 326400 
multiply by 5, to which + 32640 
add + of the Multipli- — 
cand; the Sum, or 339040 
Product, gives 359040 — 
Yards, which divided + 59840 
by 6 gives 59840 Times. — — 


179: Example 3, How many 10 Feet Rods will 
reach 8 Miles? * ** 
Solution. Here we ſhall obſerve, that a Mile is 


1 1760 Cloth-Yards, (for 1 x8 x 40 x 5 1 2 1760) 


and, therefore, the beſt Way to bring Miles into (Cloth) 
Yards, is to multiply by 1760; whence 8 x 1760, 
or rather 1760 x 8, = 14080 Yards; and. 14080 x 
Again, 42240, the Feet in 8 Miles, being divided 
by 10, gives 4224, zx the Number of 10 Feet Rods 
contained in 8 Miſes. n | 
190. By this Caſe, we can divide the Value of any 
Species into different Denominations, the Number of 
Which ſhall be equal, by reducing the Denomina- 


tions to the loweſt Name, and by the Sum of which 


dividing the —— reduced to the ſame Name. 
Example 4. A Gentleman having two old-faſhioned 
Tankards of Silver, one weighing 1 th, the other 
15, 40. 3 dwts, he has ordered his Goldſmith to 


melt them, and with the Metal to make him Spoons 


of 3 Ounces, Cups of 44 Ounces, Salts of 10 02. 


|  1Uvts, and Snutf-Bokes of 10 02. 6 dwts; and of 
PET OG 


s 
- - 0 ww C 


REDUCTION! -- 

each an 2 Number: It is requited to find the 

Number of each, r for r 
Sc. 

ee By Caſe 1. a. £481 755 * n 
x een ef 2.02: (22 „ 46) Wages" | 
1 Cup of 4302. ( AA x20) =g6' 
1 Salt ef Toz. 10 dis. (= x 20) . '* 

1 Snuff- Box of 1 0z. 6 dots. '='26 


1 of each Sort amounts to 136 
th. oz. 'dwts, - 

1 Tankard = 1:0: © 

TIE. .ap T:4: 3 


—_— 


Both = 2:4: yr 
Deduct Waſte = * v2 44 
18 


Remains = 2.3: 
x by 12 

| 27 Ounces 

* by 20 

\ 558 Dots. 


Hence, the Metal out of Which the feveral Uten- 


fils are to be made is 558 dwts, and 186 dwts. will 
make one of each Sort; 
taken from 558, ſo many it will make of each Sort; 
''558 ＋ 186 = 3 is the Anſwer; v, it will make 


3 Spoons, 3 Cups, 3 Salts, 72 3 Snuff. Boxes; which 


* as often as 186 can be 


may be proved thus: dwts. 
By Caſe I. . * Spoons 120 
_- 3 Cups = 270-... 
hs 2 Sas .. . = -_ 90 
1 Smut baue a 7 
All = 558dwts. 


the Fes as the pc of are our 1 __ ow 
were to be made, — OL 


vw 

82 
des 
ON. 


EY; {Nate 


— 0 
— 
k © 7 — 4 . C = * oy 
. — N * —— - — ++ ” _ — — — 


— w ꝰ —— 2 2 2 Poe — 


— — . — : 


105 


Tables of Moxzv, WIonrs, and „ 
- Note. Reduction may tbe proves. by reverſing the | 


Wine we call Cake the firſt ſome Authors call Re- 
duction deſcending; and Caſe ſecond Reduction aſ- 
cending; and this Caſe Reduction longing and 
deſcending, or deſcending and aſcending..,, ) | 

181. Corollary,. Hence it appears, that any Perſon 
who is acquainted with this Chapter, may make, ſuch 
Tables as e following at his Pleaſure. 5 


* Mourr. 


vg 

| 4 = po: * 
446 = 48 3 1: Shilll, -; 
i960 — = 20 1. 


2. Of Tior weng. 
. 
a 44 1 Penny-weight. . 
480 = 20 ,=> 1 Qunce. 
.4:760 = = 240,= = 2 = 1 Fond... 


* Avornicanins Wz1our.. 


1 = 1 Ounce. 
— 37S = 96 2 12 1 — 


| 4 Avoizpurons Wricnr. [* 4 
Dank: n J 
010 On, 0BLviiy 4 Winger) . gt *: 

250=" 16' "=." - 24m 2 0 —4 
28672 21792 112 =1C. 
A 57 3440 = 35840 — 2240 220 1 Tun. "A 
| 5. LONG 


Jon ww, 


| Tables of Munstns, ec. 


"4 5. Lon Mzasvse. 

af- Inches 574 2M Gi) grad Ya 23h” 0 
and | #12 = 1 Foot. anal 2 
=" 3=1 Yau.” ini iT 
[1988 ee eee 
| 7920 = 660 = 220 2 "7 = Furlon 
. 2 — — ite | 


kh b, Wixp MeasuRs. 
24". / T-4 * y ' "4 
Gallons. _ rus 

42 = 1 Tieree. 2 


63 = 14 = 1 Hogſhead, 
$4 =2*=1+=1 3 1 
2 = 1 = rPipeor Butt. 


252=6 =4 =3 =2=1 Tun. 
—— — — 2 — 


7: ALs Londen Maaguns. 
. Gallons. 
8 = 1 Firkin. re —— 
116 = 2 = 1 Kilderkig,./; _ 
32 2421888 Barpel, , ® 


— — 


ww Bezs London nn. 
enen nn em If tt 
2 7 9 = — 1 Firkinn qual. $ti! 1 N 7214 2711 
F 
52 e Cm 
54 2 6 = 2 —— 
' va >» 


— 


1 [7-71 © IM 3 


n 


1 
KNA 


9. Arx and Bz cem Maxon. Hal 
| — 1 Pirkin. . 2. ＋ . > 1 ” =: | 5 
2222 | 


10. Coxx MzasurRt, 
Gallons. e eee 
2 — 1 Peck. 1 2 1 1 : *x W " Is 
= +4 = 1 Buſhel. * {wow © "IN 


* — = 
22 8 1 

Tu Sh@ac& *% o = 

2 ; = "I 5 

8 > n £ 

: ” _ * 
. — 

N — — * 7 
— 

_ * % 4 - > —ñ—ͤ thay — wt oh — A 9 - " - * 
- — 


* 


| 11. Trees. 97h 
Seconds. ; ; 20H kc 
| = 1 Minute. „ 4 29 ; 
3600 = 6 2 1 HAAR 
86400 = 1449 = 24 1 TY 8:4 

F Ur. 


a - +6 AV&E2.3 Mr L 48 2 
182. 4 It may not be > to add 
here the Method of "by 7. and dividing ap- 


plicate mixt Numbers, by Help of Reduction; and 
this will be 1 


7 J 
* * 
8 — 
— — — © : 
Z —— — Www a * , 
[eo 96 LI f:18757 50: 
| ws 12 — —— — — — — A —— — 112 D 


” b 7 
f | * 

44 2 i ; Ex- Taz ” : 

| = 


* 


Arn #081 . 3 qr5, here are 
i Dan Nui 0 Habe v1 3 5 


— 


Mor r. and N ee ol 


Ge 1650 ET: 

Solution. By e the | 1 5 14 ow. 
firſt it will be 1 10: 11 3. 
that 20. 108. 114. 25 n 
—=2447 Farthin g „ — 


in 57 Times the given e 
80 there im be 4 1X 41T 
57 Times 2447 Far- 10 COP 17 1. 140 
N — 2447 * 57 


Farthings, ' '' * EW 

hich, Glo brought 8 8 
into Pounds by Ce 24447 g 0 
the ſecond,” give 143J. „ 57 5% Or 
v5: „ The" dat ; et a) 43 


ion at large is 1394 Wy XU 
i hy oe x HET 
134% TWO 4 7775 * oh þ — 
nns 34  348609(3 
SH JINURIE-IEDUENTS 10 1h bh temtalning 
"25 6 W 
1 remain 
rin r s 


i? | » 8 ti 31 ” - 


A Divide Hor 55 94. 27 by - 


(See Art. 168.) 
Solution, This being only the en 
divided by 57, — 2447 
Sum; which, brought into 
vided equally amongft a Sn Number of Men 
and, it being remem that each Man had 21. 105. 


we ſhall only 6bſerve, that 1457. 5 3 
duced into Farthings by W SOL | 
21. 104. 114. 3 

" Example 3. Ae * 24% Jr r "= 
114. A8. P * many Men, it 
was IE Re * 
Solution, In 7173 55. 94. Lr — 


8 


1 


110 


14247 17 eee er 
Farthings; therefore there were as many Men, as 


2447 is contained Times in 139479 = by Diviſion 


57. . . | nr 


* * em 


C HAP. XHhprniiut 
The Rur of DIRECT! PROPORTION, 
Gol DEN Rur, or RuLE of TREE Direct. 


183. HIS is the Rule by which having 3 Num- 

bers given, we find a fourth proportional 
Number, viz. one which ſhall. have the ſame Ra- 
tio to the Third, as the Second has to the Firſt. 
Or ſuch, that the ſame Ratio that the Firſt has to 
the Second, ſfall the Third have to the. Fourth. 
This Rule is called the Rule of Three, from its 


having three Numbers given to find a Fourth; and 


from its extenſive Uſefulneſs, in the common Af. 
fairs of Life, and all the Mathematical Sciences, it 
is by many called the Golden Rule. . 

184. Four Quantities are ſaid to be in direct Pro- 
portion, when the Quotient of the Firſt and Second 


is equal to that of the Third and Fourth. Or, in 


other Words, Analogy, or Proportionality, is an 
Equality of Ratio'ss hs. To 
+ 185;. Ratio, (Ratio Latin) is the Proportion be- 
twixt two homogenious Quantities, with Reſpect to 
their Greatneſs or Smallneſs; and is expreſſed by 
the Quotient of the two Quantities; thus, the Ra- 
tio of 4 to b is>: The Quantities compared are 
* 11 
called the Terms of the Ratio; that which is re- 
ferred to the other being called the Antecedent, via. 
43 and that to which it is referred () is the Conſe- 
quent; and the Quotient 3 is named the Exponent 
of the Nee TH e 
185. Lemma, When four Quantities: are in direct 
Proportion, the Product of the Firſt and Fourth 
| is 


; Note. 4: 62: T1 418 to be " 
like in other Caſes . 


is * equal to that of the Second and Third; or, as 


ſome chuſe to expreſs themſelves, the Product of 


the Extremes is equal to the Product of the Means; 
the Firſt and Fourth Being called Extremes, and 
the Second and Third the Means. 

186. Theorem. Whence, three Numbers in direct 
Proportion being given, the Fourth may be found, by 
dividing the Product of Second and Third, by the 
Firſt, and the Quotient will be + the Fourth, or 
required Number. "0 | 
187. But, as the Numbers may not be placed in 

roper Order, in the Queſtion to be ſolved, it may 

proper to give the Learner the following Rule, 
viz, That, of the three given Terms, that which 
moves the Queſtion muſt be put in the third Place; 
and may generally be known by theſe, or the like 
Words, What comes? What coſt? Ho many? 
How much? How little? How long? How ſhort ? 
How far? Sc. Of the other two given Terms, 
(which are Terms of Suppoſition, on Condition of 
which the Demand is made) that which is (or may 
be made) of the ſame Name as the Third, muſt be 
placed in the firſt Place; and conſequently the re- 
maining given Number in the ſecond, or middle 
Place; and here it is proper to obſerve, that, when 
the third Term is found by Art. 186, it is in the 


1 


111 


ſame Name as the middle Number, and therefore, 


if it be in a lo Denomination, it may be brought 
to 2 higher by Reduction. Note alſo, that it may 
be convenient to reduce the ſecond Term, if of ſe- 
veral Denaminations, into the loweſt mentioned, (if 
not lower.) »3F 1/0 13589 dae! ons 5 A's 
{32 7 299 £211 25 761 2 mn 
Let 78; as; bra b, be the four Quantities, which are in direct 
roportion * ; for ra—a=r, 1+; 3734 x rab; 


25 dividing both Sides of the Equation by a, we have 4 || 2 2 
12411 © i | (74 1 | 


9, Z. D. 192 , 


_ 1-58 ; 1,& - = 
;Waibtob, ſo iscto f and the 


. 


6 the ſame Name as 


- 


| GoLpex, Rurs. 
188. ; Queſtion 1. As 2 is to 27 ſo· is 6 to a certain 


| Number ; 3: What is that Number? 


Solution. Here the Numbers ſtand already in proper 


Order, — » by Art. 186, .3.x 6.= 18, 7 9, the 

1 required. * n | 
| The whole Ope- 1 428 16 

ration at large Nat N el ra 

would ſtand thus : 5 1 3 

en nk 1. f 9 9 the A beer 


1589. Queſtion 2. * Suppoſe Sound moves 1142 
e eee 
a Cannon, may tne 

at pip: wp war 8 Miles fom the Gun? 

Solution. Firſt, 5 Miles, being brought i into Feet 
by Reduction, give 1760-x 3 * 5 . 26400 Feet; 
then, by n n, we ſhall have, if 1142 
Feet: 1“: 26400 Feet: the Anſwer ; found thus, 
26400 K 170 = 26400”; and. 26400" = 1142 = 23 


5 N Er Seconds. 


Here it may be proper to obſerve, G though 


many Times the Numbers in the Queſtion may 


be all; applicate, as here, . yet, when we} have ſtated 


it, we 2 the Firſt and Third as abſtract Num- 


bers, and ſo do not commit the Abſurdity of mul 
tiplying applicate by applicate Numbers. 

Further, it may be proper to obſerve, that, though 
the above Stating is to the Rule given in 
Art. 187, it will admit of -» ro Method of ſtat- 
ing; for it. is evident, that, the Time being as the 


Space over which the Sound paſſes, the Times muſt 


have the ſame Ratio to each other as the Spaces, 
and therefore we might ſay, as 1142 Feet: 26400 
Feet :: 1” : the Anſwer as above; but here the Quo- 


ter N but the 
But of this, perhaps, more in a proper 


al 
d 
Ec 
fi 
N. 


Cor brx Rur 
the third Number. And generally of the tue 


mid- 
dle Terms it matters not which is 3 firſt in Or- 


der; for the Second, multiplied by the Third, is 
equal to * the Third multiplied by the Second; and 
therefore their Product will come out the ſame, and 
conſequently the Quotient or required Anſwer. 

190. Queſtion 3. What comes 2 of Butter to, 
at 6 2 L per 5? 

Solution. Here che two Terms of Suppoſition are 
ith, and. 6d. 2, and chat which moves the Queſtion 
is 145; , 64. ; being = (by Reduction) 13 Half- 
pencez the Stating, according to Article 187, will ſtand 


Per 


thus : Ifith.: 131d. :: 14 .: the Number required, 
+ 13 x 14 = 182 Halt-pence, the Anſwer (becauſe, 
Feet te firſt Number, which is always the Diviſor, being 
cet: n Unit, the ubtient will be the ſame as the Di- 
1% dend) which by Reduction is = 75. 7d. 
rite 191. Dueſtion 4. WS) 6C. 1Qr. 14th; of 
* Tn at #0. 205: 27 5 
TL k N. 
ough The Work „ 
may Wl a - 20 
tated duly: obſervy- 25 "36 
mo edwillbe ſuf- 28 I2 
mul- fidentExpla- a= = 
a nation. 8 | 672 
ough . 
en in . n M's 
' ſtat- ar ERS 
as the If 112: 672 5 Nene 
muſt 0 22 
3 1428 
2 4998 
Quo- | 4284 
_ Fe | 112)479808(4284 
318 rx 3517 TT 3517. 
5 * 121175. 


Anſwer 17 J. 1s, oy 


192. 


Gorpen Rur. 


1092. 'Pugfion 3. What come Linnen, 
tO, at 25. is. 275 per Ell? — 
2 7 21122 
1 cas 
WW 
4 x 
AnEl Els ses 7020 
by he 
"mr - 
"nh 
2856 


; 57105 remains 
I —̃ 
Anſ. 125. rod. 3 gr. and? 21171 11: 
193. Queſtion 6. If 1 Yard coſt 75. 64. wh 6d. A come 


6 Pieces of Cloth to, each 
at that Rate? 1 —* > 


Yds. 's. 4. 
204 726 
22 hay | „* 12 
12 in 1 Piece go 
x 6 — 
'2Yds. „ 2 Yds. | 
if 2 : 90 75.246 
* 
22140 
2 1107@ 
Tx 212(62. int 
4 — 24. 6d. 


Anſ. 461 25, 6d... T1 
| 194 


Gon b Rue: 

7. a Seaman ſailed in a Shi | 
N at bt to the Sth 7M 4 
what comes ages to, at 250. 

dene 30 Den to Monch Fu Ng 
Days Days: 3. | Days 
2 nothof Jaw 1790/14. If 36 2322424 


to the roth of June 1754 is 28 
Remains in nue — 20 —— 
"= —— — 31 . 2120 
n Auguſt los ORE 8 

"of 2 424 10600 
1 320 
Anſ. 16]. + 167. 


195. Sometimes there cannot be found the Propo Propor- 

X tion, till ſome Operations in Addition, Subtraction, 
cone By Multiplication, or Diviſion, are performed, (beſides 
arch, BY Reduction before hinted at) or perhaps to be done 
after the Proportion is worked, in Otder to find ſome 
Number ſought : The laſt Example is one Inſtance, 
erte be improper to give two or three more, 


8. A certain Meſſenger goes 6 Miles a 
Day, 3 from a Town A towards another 
B; at the Endof his four Days Travelling he was 
20 Miles from ; it is required to find how far the 
Towns A and B are diſtant from each other? 


Solution, If 1: 694 
| 4 
_” 
Travelled in 4 Days 24 Miles from A. 


Diſtant from B — 20 4 
Anſ. Adiſtant from B a4 bike 
Fe 


194 


136, : 2 Soto Rotz. 
_ Here it may be obſerved; chat n | 
n repeated twice, 
as four Days in this Qugſion; and therefore the ſnper- 


wn.” 


= fluous Terms muſt be omitted in the Operat 
1967 9reftion.g. * A certain 222 des 6 
d | »follows. 
him, and he goes 10 Miles a Day. Im how many 


Miles every. Day; 8 Days after” an 
Days will he come up, to the. Firſt?̃ 2015 
3 The firſt Meſſenger goes 6 = 48 Miles 
ore. the Second ſety out; therefore the Second muſt 
gain 48 Miles upon the Firſt, and then he will get 
- up with, him; but, by the Queſtion, the Second gains 
10 — 6 = Miles, each Day, upon the Firſt, -.: the 
Proportion is POE 3 | 
Miles 


: Miles, Day | Ry 
. | FH 4: I 2248 Ad aa 


2 


\ , — — — I 
8 So 4 — 1 3 * {© * * 
cle i hat ere 0 nn ; * 
* { 
| l 48 92 Py | fa elk I 579 oF. 9 
q | | 0 ; , 
: 2 —— 4A * e } J ſb 5 987 & 'T 
# 22 b „ 97 1 — 1 4 — * 
4 1 2 * z _ 2 * p * b . 
33 5: 2:31 + Anbre Dag wo | 


1 r nee nantes he SR 0; 
197. ueſtion 10. If the af 6 b comes to g Shillings, | j. 
what will the I of 40 , come to, at that Rate? 4 
0 Solution. The + of 6 is 2, for 6 3 22; and the 
\# 4 of 49.18 54,.:.*, the g of -40 w is g X 5 25; 
| . hence, the Analogy ſuoTo mn od ot 

| | e. „ ict i to Da. 2 


; : Is, Sz: be 1 
\ | ! 8 - - * * ier 7 
* 2 3 25 benign 2 21 ; A (mon? 


* © 
. | | 7 7 © oP 
— 1 15 1 Gee BOY | <*4qT.7 4 F 4 . 
. 210 8 444001 4 2 1 1 131 1 
. 1 — — 244 . - , © £ 1 5 
G ; "x. , 1 A 4 I 
* * 1 75 4* 0 6 "= . 1 4 7 
| . E 7 — — — 4 


13707 


" — — + £ | 
2 | * , 
...+ 37 «ig 
n A bes 


Il. 74 A toit 168714 


| | ; 8 198. 
6 


198, 
. 


- 


13H r 200 290. 


Solution. The Wei 
added up, gives 
C. . Ih, 
22:3 23 
Las 2 Auth 
91 
28 
731 
182 


— 


2551 * 
Deduct 24 the ere 
Wat A3 5 W . : 
i 4 


11 112: oth 2 
041 » nf 912 


11 MK. a 


Gba s Rund. 

py «Queſtion 1 I; * "Admit'a Merc 
2004 Tobacco, at 13 Shillings per C the Weig 
and Tate of cath as ep what comes the whole 


8. Tareft. Wed ai \ y 
? og No * Reer 44 34 wor 5s 
.aoiM 2 20 1 2 pw og nuvi 

0 8 $43: 6 — 28 


ht of the 


T 1M 1 VER 


93512 


4 

: : 
, * 

- — 


Nn „ 54 
. . 1 8 
l 20 * 

7 , 


Joy T 
4 #3 


9748... 


9 . J 0 


©77 


ere 
re two or more 
kack, 2 l the Econpts following, © 


YE 1 K 3 % Wies! 


10 to * 
h JT 65 . 

. 7A 
524 624 "+ * 


wall a * gs 


o*4 
* 


Gorb E RUB. 


| 'A raveller ſets out at the ſame Time from each of 
the-tiro Cities one goes 8 Miles a Day, the other 
6; in how many Days will they meet one another, 
and how many Miles will each of them go ? 
Salation. One travels in vac Day 8 Miles. 
3 1 


Thy eee I Day 3 — 


Miles Day Miles 
W124: Ties 140 
5 1 
140 


4 20 10 Days . 


Chinn ai, 7: $ Miles :: 20 Does; 80 Miles 
and, as 1 Day : & Mites, 8 : 60 Miles. 
Hence one travelled 80 Miles 
The other 68 "Pin Ways 


— 


Proof 24 i a Bs £6 


200. Quefion 13. + . : 
Suppoſe a Man, whoſe Name is 4, 

A certain Wok can end * 

g v rr rm another, B, 

Days doth ſpend 

Upon the faane the Queſtion is, 

Mn. Time would it require, 

Prop ur wy Der. 


nn eter 


Title of Algebraic Qyeftions, but with- 
Mr. 2 . 


| 2 for 1711. 


: 4 2— 


12. From Noremberg to a | 


Fr 


les; 


the 


be 


Gotnexn Ruta. 
Solution. Since B could 
in 40 Days, OLA 


ag 


| Gives 2x3+1= Tine es. 


I Work Days WRC 
— Stags Fo 4053 


Shae, Firſt find the Value of the N 


From TI 


| Take n 10 * 
a — 


= 8 y 
= bo 
8 4 8 


Hence every cuz euer. inallontd, will 


but 100 1 th. 


2 
18 
188 
1827 


— — 


2051 = t in 18 C. 10x. 7. 


— 


14 
® 


There - 


4 


which might be taken without any 


Gol DEN * 


al ol 0 18 16 03 4 W A . a 
2 Ti ind een I 100 5 226 1 00 2 1. 4 1 8 
. + 0 oz 2 310 ov 100 © om 
550 ag 15 2591055 ern; 4 Neat, 
hs 21 iot N! Lier 4 Ci ers to be 

0 paid ſor. 

4400 7 > cirioty XI. AY O 271 O a7 
* 140 


— — 


Mett, 28 Wt lz . 18 183 14 k, 
',*, the laſt e e will work by it, this 


* 71 7 4175 222 
„ * 
{325 4 41 TI 


I 


—— I 1281803 requaining 
gntaictaat iN T 2 64080 x 72 0 


aas 5 0073 3 91317 e 103 
to hevdigott £ Q, 10 36 ,. 1 * A b N 
Hence the Sugar comes td 26“. 234627 d. and of 
& Halfpenay ; which might: have? been! found with 
9 oy vat n bs 
ying by 112, an 5 28 Parts, 
wi — 2 from the 
ve Dividend; via, 205 100, and! ſaying, if 112 
11aths of a tb : 734. "ft 205109 112ths of ths : 
ſame as above; but it is ſuſfictentito have hinted it. 


_ owes find the Value of the Cloth. 

1 Yd. , Yes. 

25 | 2 en T1: 533120 
129=26s. ins Pieces, = 2 39 "nie 
2 ec 2.64, Ac 06 

It 7 20 

"» x 15:0 

931 Sys 
* Whence, 
fe <2 Tr iy NM 22 45362 


1 8301 gat — * {94 


* LI s nom 1 00 2 


Goren ROLE. 


#9? „ 4. 
n Chintiat idk rvaluedac $6: 75 1032 
B bought of 4 Cloth valued in — fg: oo: o: o 


Therefore Aowes B — — 1121477: 04 
202. Queſtion 15. A Fader Bas 15 Hogſheads 18 
Gallons of Wine ſent him for Sale; — which he is al- 


lowed 51. per Cent; lie fold the Wine at 45. 8 d. per 


Gallon, to return the Neat Produce in Tobacco, 
8d. per, 15 now the Charges'on the fame 0 


to 191. 18s. , mein Tobacco muſt the 


_ — Jah ? 


"5 Sky 1:5 FAD 1. * 


5 5 —. 
FT _— IRA 64 
"963-1000! Sold Wine för 659928 Pence. 


Now wer may ſay, if 1050. 15 che Monty the 
Wine was T61 fof: the Commiſſion 


required ; but 


then we ſhould be obliged to bring allt Wall 
bers intd Pence; ERS better co ſtate th — 
e Ti eee 
0 rh e ie Hum! L indes 
1 2 — 289840 1 me” „og 
— " 1. u e age _ 


Comtifſin & 
harges' 4786 
hinting 2 


nd to ae * 11 n 
1 I 
© 4 of N 


// Remains | s due to the Mer- 


4 Which is to be ſent (1% BO 190090 
him in Tobacco; we have an Hauber 
; 10 of Tobacco can be bought for 46446 Pence, 1 


If 


capa 


* a 


1 


* 18g, 4 


— 


Gol bu Rout. | 


| 4d. 15. 4. 
If 8:1 52: 46446 
| | 1 


„eln, 
7 5115 OS; mn 
Anſ. 51 C. 3 rs. 4 58. $ muſt be ſent to the Mer. 

chant. — 


4 


N. B. We have entirely omitted taking Notice of 
the 4% of a' Penny (in the Commiſſion above) in 
the Operation, becauſe: it was too inconſiderable 
to be taken Notice of amongſt Merchants ; and, for 
the ſame Reaſon, we might have omitted the nr Part 
of @ tb in the laſt Queſtion; but we retained it here to 
_ the Learner how to manage ſuch fraftional 

arts. . | 

203. Scholium, The Rue of Proportion being very 
extenſive, and there being innumerable Ways of pro- 
— a Queſtion, it may be ſo complicated, as many 

imes to require a conſiderable Judgment to know 
what Things are — —— in Order to ſtate the 
Dueſtion ; and for theſe Reaſons it is impoſſible to give 
any general Direction, that ſhall reach all Caſes; for, 
after all that is, or can be done, the bringing 9u- 
tions out of the complicated Lan of the Guin 
into numeral Expreſſions muſt chiefly depend on the 
Judgment of the. Arithmetician ; all that can be done 
to help the young Arithmetician is to propoſe ſuch 
a Variety of Queſtions, as, when he becomes Maſter 
of them, it may be ſuppoſed he will be able to ſolve 
any other that may fall in his Way; and to this 
. metic, _ | 513600 T 3 


USEFUL HINT. 123 

204. Before we put an End to this Chapter, it may be 

rto hint to the young Arithmetician, that it is ab- 
Pute neceſſary, before he ſtates a 2 to con- 
ſider whether the Terms are in direct Proportion 
to each other; for, otherwiſe, he may commit groſs 
Errors by taking ſuch Things to be in ſimple Pro- 
portion which. are not ſo; thus, though, in Buying 
and Selling,” the Price of the Goods increaſes or de- 
creaſes, in the ſame Proportion with the Quantity of 
the Goods, yet, in tric, philoſophic, Wc. Caſes, 
thoſe Things which at firſt Sight may to many Per- 
ſons appear to be in ſimple Proportion to each other, 
may not be ſo, upon mature Conſideration; where - 
fore, ſuch Perſons, as would folve ſuch Queftions, 
muſt firſt acquaint themſelves with the Laws there- 
of; the Neceſſity of which Knowledge may be ſhewn 
by an Example. Let us then, that there are 
two Towers, one of 16 Feet in Height, from the 
Top of which a Stone, being let fall, fell to the 
Ground in one Second of Time; it is required to 
find how high the other Tower is, from which a 
Stone falls in 3 Seconds? Here, a Tyro may con- 
clude, that, ſince the higher the Tower is, the longer 
Time the Stone muſt be in — that the Space 
the Stone falls through, will be in ſimple Proportion | 
to the Time; and, therefore, would ſtate the 8 
thus, as 1” : 3“ 72 16 Feet: 48 Feet, for the Height — 8 
of the Tower, which was required; but, if he aſks 
a Perſon acquainted with 2 of falling Bodies, 
he will be informed, that falling Bodies do not fall 
equal Spaces in equal Times; but that, the greater 
= a Body has fallen through, the greater is its 
| elocity ; and that the Queftion ought to be thus * 
/ fuch Wl ſtated, as 1“ x1: 3“ x 3 73 16 Feet: the Anſwer, 
faſter or as, 1:9 :: 16 Feet: 144, the true Height of 
ſolve the Tower which was required. See the Inverſe Rule 
this of Proportion, in the next Chapter. 


114 


REMARK an STATING: 
cond Terms of different Names; (as, for Inſtance, 
in Queſtion the ſecond we have this $tating:: It 1142 
Feet : 1%: 26400 Feet) and ſo. may demand, what 
Ratio can there be betwixt the firſt, and ſecond 
Terms (here Feet and Seconds) and thence conclude 


that we talk improperly and abſurdly ; to Which we 


ſhall only anſwer, that they may imagine the ſecond 
Term to be placed in)the third Place, and. the third 
in the ſecond Place, as we have hinted in Art. 189, 
and all Things will be; clear; ptherwiſe conſider them 
all as abſtract Numbers. Our Reaſon. for placing 
them otherwiſe is only to conform to the common and 
general Nules in Art. orgy. And it may be obſerved, 
that we haxe put the Ward, If, (not As) before ſuch 
Statings. as have the firſt and ſecond Terms of dif. 
ferent Names, to Hint zhat ſuch Stating may be read 
properly thus, If the hgſt Number be (give or colt) 
the ſecond Number, what; will the third Number be 
(give or coſt) and ſo the above-mentioned Stating 
might be read very properly thus: If 1142 Feet 
give 1 Second, what will 26400 Feet give? 

206. For the Sake ↄf ſuch of our Readers as may 
have the Curioſity to look into ancient Writers, ve 
ſhall put an End to this Chapter with the Explana. 
tion of ſuch Terms as were uled by the; Ancients, 
in expreſſing particular Ratios; vix. when the Ratio, 
or the Antecedent divided by the Conſequent, is Unity, 
the Ratio is ſaid to be that of Equality. Multiple 
Ratio is, when the Antecedent died y the Con- 
ſequent is equal to any whole Number; and to ex- 
preſs the particular Multiple Ratio's, if the Quo- 


tient was 2, 3, 4, 6 Fc, it was reſpectively called 


double, triple, quadruple, quintuple, Sc. and ſuch 
are 2 to 1, 3 to 1, 4;tO.1, 5 to 1, Sc. But the 
Ratio of a leſſer Number to a greater they diſtin- 
guiſhed by the Word /; thus, the contrary to theſe, 
or ſuch, whoſe Antecedent divided by the Conſequent 
is equal to any Fraction, whoſe * Numerator is — . 
TNT * 11 | ence 


* Inany Fraftion-7 , @ is called the Numerator, and b the De 


- pominator, 


qui-te 
contre 
Antec 

| 
Nume 
tio's, 
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Sup 
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particu 
the Na 
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Whence the Ratio of 1 to 2, 1 to 3, 1 to 4, 1 to g, 
Ge. or ſuch whoſe Antecedent divided by the Con- 
ſequent is = , , , 5, Kc. is called, reſpectively, 
ſub-duple, ſub- triple, ſub-quadruple, ſub-quintu- 
Super- particular Ratio is, when the Quotient of 
the Antecedent by the Conſequent is an Unit, and 
1 Fraction whoſe Numerator is one; and ſùch are 
3 to 2, 4 to 3, 5 to 4, Cc. And, to expreſs the ſe- 
yeral Kinds of theſe Ratio's, they write the Word 
Sfqui before the Name of the leſſer Term; thus, 
the Ratio of 3 to 2 was Seſqui- alteral; 4 to 3, Seſ- 
qui-tertian, 5 to 4, Seſqui-quartan, Fc. And the 
contrary to theſe, viz. ſuch whoſe Quotient of the 
Antecedent by the Conſequent (by ſome called the 
Exponent of the Ratio) is a fraftional Number whoſe 
Numerator is greater than Unity; as are theſe Ra- 
tio's, 2 to 3, 3 to 4, 4 to 5, &c. are called ſub- ſu- 

rticular Ratio's ; and theſe particular Ratio's, 
reſpeively, ſub-ſeſquialteral, ſub- ſeſquitertian, ſub- 
ſeſquiquartan, . 149700! 
Super: partient Ratio is, when the Quotient, or 
Exponent of the Ratio, is an Unit, and a Fractioh 
whoſe Numerator is greater than 1; as 5j to 3, 7 to 
4, Sc. And, to expreſs the particular Kinds of ſuper- 
partient Ratio, they put the Name of the Number 
by which the Antecedent exceeded the Conſequent, 
betwixt the Words ſuper and partient, and the leſſer 
Term of the Ratio's after all; thus, the above- 
mentioned Ratio's were called ſuper- bis- partiens ter- 
tlas, and ſaper-tri-partiens-quartas, reſpectively, Cc. 
and the contrary to theſe are called fub-ſuper-parti- 
ent; thus, the Ratio of 3 to 5 was named ſub- ſu- 
per-bipartiens tertias, &c. | 
- Multiple-ſuperparticular Ratio is, when the Ex- 
porient of the Ratio is any Integer greater than 
an Unit, and a Fraction whoſe Numerator is an 


Unit, as 3 to 2, 10 to 3, &c. and, to expreſs theſe 


particular Ratio's, they put the Word Se/qui' before 
the Name of the leſſer Term; and before the Word 


Se 


Rar to's by the Anctewrs. 


taken twice out of the greater; and triple, if it could 
be taken out three Times, &c. whence they called 
the Ratio of 5 to 2 duple-ſeſqui-alteral ; and that 
of 10 to 3 by the Name of triple-ſeſqui-tertian; 
Sc. And the contrary to theſe were called ſubmul. 
tiple-ſuperparticular z thus, the Ratio's of 2 to 5, 
and 3 to 10, were called ſubduple-ſeſquialteral, and 
ſubtriple-ſeſquialteral, reſpectively. | 
| bile operations Ratio is, when the Ex. 
ponent. of the Ratio- is an whole Number greater 
than an Unit, and a Fraction having its Numerator 
greater than an Unit; ſuch are 8 to 3, 15 to 4, Ge. 
and to denote theſe particular Ratio's, before the 
Term which expreſſes that ſuperpartient Ratio, which 
has the fame Conſequent, as the propoſed multiple- 
ſuperpartient Ratio, if the Conſequent could be 
taken twice out of the Antecedent, write dupla; 
but, if the Conſequent was contained three Times 
in the Antecedent, they write tripla; Sc. hence, 
5 _— _ called dupla-ſu- 
ipartiens-tertias, and tripla-ſupertripartiens-quar- 
= z for the ſuperpartient Ratio's, having 2 
Conſequents as theſe here propoſed, viz. 3 and 4, 
are 5 to 3, and 7 to 4, reſpectively. And the Con- 
traries to theſe Ratio's were called ſub-multipleſu- 
perpartient Ratio's ; whence the Ratio of 3 to 6 
was called ſub-duplaſuperbipartiens · tertias, and that 
of 4 to 15 by the Name of ſub-triplaſupertripartiens 
quartas. f 
Note, In expreſſing of Ratio's, according to this 
Method of the Ancients, they muſt always be writ 
in their loweſt Terms; thus, if we were to expreſs 
the Ratio of 8 to 30, we muſt write the Term for 
that of 4 to 15. We ſhall only add further on this 
Head, that theſe barbarous nd long Words of the 
Ancients are entirely diſregarded by the Moderns, 
who expreſs the Ratio's much better, and more in- 
telligibly, by the Numbers themſelves ;/ for which 
is moſt compendious and eaſieſt underſtood, the Say- 
ET | ing, 


IS 
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ing, that there are two Quantities in the Ratio of 4 
to 15, or that the two Quantities are in the ſubtri- 


plaſupertrĩpartiens quartas Ratio? 


FR 4 2 — * — —_ 


— 
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CHAP. XIV. 
The INDIRECT RULE of PROPORTION, or 


Rur E of Reciprocal Proportion, or Ruts of TuxzzE 
Reverſe. 


207. Y this Rule, having 3 Numbers given, 
1 a Fourth in reciprocal Pro- 
portio 


n. 
208. Four Numbers are ſaid to be in reciprocal 
ion, when the Third is in the ſame Ratio 
to the Firſt, as the Second is to the Fourth. 
209. Hence, * as the third Term is to the Firſt, * 188. 
ſo is the Second to the Laſt, in direct Proportion; 
and, therefore, the Product of the Third and Laſt 
is equal to + the Product of the Firſt and Second. + +85. 
Alſo the fourth Term is equal to Þ the Product of f 186. 
the Firſt and Second divided by the Third. | 
210. We may know when any Queſtion is in the 
Rule of three direct, or reverſe, thus: 
If more requires more, or leſs requires leſs, the 
Queſtion belongs to the Rule of three direct. 
But, if more requires leſs, or leſs requires more, 
the Qugſtion muſt be reſolved by this Rule. | 
For it is evident by Art. 186, that, in the Rule of 
three direct, the greater the third Number is, the 
greater will the Fourth be, er contra. And by Art. 
209. it that, in this Rule, the greater the 
third Number is, the leſs will the Fourth be, et con- 
tra. 
| Note, The ſame Things are to be obſerved in ſtat- 
ing Yueftions in this, as in the Rule of three direct. 
ö 211. 


j 


* 


Ruuz of TAE REVL 


32 241. Queſtion * If 6 Mon could do a Piece. of 
Land in 10 Days, in _ many Days could ran 
1 Zain ngtu, 84 
Solution. If 6 : 10 21 12 reciprocally tothe an 
„ — 7 209.) 
12)60(5 Anſ. 5 Days: 
(0) 


te? is n chat 5 is the true Anfour' the if 6 
Men could do it in 10 Days, conſttuently twice 6; 
or 12 Men, could do it in Half that Time, viz. in ; 
Days. 

216. Queſtion 2. If, when Wheat is 4 Shillings 4 
Buſhel, the 20 Penny Loaf weighs 18 , what ought 
it to weigh, when Wheat is 6 Shillings per Buſhel? 


Solution. If. * 6 ciptocally, 
x by is Zu" 
| * 
4 is 12 Anf. MY 


Note, The Number 20 in this Queen is ae 
fluous; for it does not affect the required Price; 
becauſe we were to find the Price of the fame Quan- 

tity, for which Reaſon it was omitted in the Solution. 

Let it be noted once for all, that theſe Queſtions may 
be ſolved by the Rule of direct Proportion; for Ex- 
ample, this Queſtion by Art. 206. may be ſtated thus, 


4. 


4. 15. 
As 6 : 4 32 18 directly: the Anſwer. 


. 
72 | 
12 th the Aufwer as before. 


213. 


213. 


A Uszrur/CauTiON, 


21.3; . Queſtion g. How many Yards of Damaſk of 


1 Quareeſs of. a Yard wide muſt there be to line a 
a 


bra e rad. 
e eee eee 
ae As 28 in Breadth : 48 in Length:: 3 in 
* _ "mm - - at 2 * 


Yds | x by 28 Breadth. 
12 7 x 2 | d 
& 348 6 7 
n 21344 
reren s 2 
48 1 28 . - * | 6.4 4 448 * 
— — 0. CHAN 3 2 6 
17 9 253%; WOLLA ; 5 
57% „4 188+ Aut. 1 Vas, 


214. Dbeſtion 4. Sappoſe that in a Garriſon there 
re 90 8 with Meat ſufficient for 40 Days ; how 


many Men rhaſt-be"thrned our, that the Meat may 


aff 60 Days? 'i | 
271, 29 23. DDe@.Men:: Days 00h 5 1 
Solution. If 40: 90 :: 60 reciprocally. af, | 
— The Garriſon go Men 


— 3805 Meat will ſerve 60 
| pam 


+.60 Anf. turn out 30 Men. 
215. As the Learner may be apt to take Things 
to be in ſimple direct Proportion, which are not ſo, 
as we have already hinted in Art. 204; ſo in this 


Rule, if he does not reaſon with himſelf, before he 
ſtates the Queſtion, he may take ſome Things to be 
in ſimple reciprocal Proportion, which ate not ſo; 
for Example, ſuppoſe that in a Room, where two | 
Men A and B are ſitting, there is a Fire; from which 
A's 3 Feet, and B 6 Feet diſtant; and it is required 
to find, how much hotter it is at As Seat, than at 
B's? In ſolving this Queſtion, at firſt Sight, the Learner 
thinking, that as it is evident that, the nearer a Per- 
ſon is to the Fire, the greater Heat he muſt feel, 
may conclude that this is a Queſtion in the Rule of 
Three reverſe, and therefore to be ſtated thus, if 


K - Feet 


4 


2 Yds... 


129 


:  PRACTI 4 _ 
Fett: 1 0 f Heat * rocally : *2 
Degrees cre or that the hes 21 8 ſo great 
at As, as it is at Vs Seat: But let the Tyro go to 
a Philoſopher, a Perſon who is acquainted with theſe 
Things, and he will be told, that, according to the 
Principles of Philoſophy, it mould be thus ſtated, if 
6x6: 1 5: 3 x 3 reciprocally, or as 3x3: 1 De- 
gree :: 6 x 6 directly: 4 Degrees of Heat, or that 
it is 4 Times ſo hot at A's Seat, as at B's. Whence 
it appears, that, in ſolving ſome Queftions which may 
ſeem to belong to common Rules of Arithmetic, 
there is not only required the Knowledge of Arith- 
metic, but alſo of Tome other Science. 

216. We fall put an End 40 this Chapter, with 
ſes + HG once forall all, chat in the following Part of 
this Freatiſe, when we would be underſtood to mean 
a . Proportion, it is always mentioned, and 
therefore, when 3 ne, be reci- 
ies it is I 0; „ DP 4&4 


+a MF -x 4 | * 5 
e ep. XV. 
* 


at +46: Neis, 

1 v16 Hie, n 
127.1 Practice (ga-) is. is . * 
hort Methods of ſolving ſuch Queſtions of 


of the. Rule of Three as are frequent in Buſineſs; 
ſo that this Rule might properly go by the Name o 
Compendiums in the Rule of Three; and, therefore, 
all the Compendiums in Mukiplication and Divi 
ſion may be ſuppoſed to belong to this Rule; but, 
theſe being known already, we ſhall Wl proceed, to lay 
down'-a few other Rules adapted to particular Caſes; 
bat; firſt, rhe wt Fs man 1 een 


rer 


- 
42 2 = A 
E 7 o 
* * = Www — St 


#98 4 J 2 — = | Even 


9 


* 


We! 
< 


5 


eee 


211 
Yard, 
take t 
tient 
more 
Figur 

219 
penny 
Holu 


16. 


Even 


PIRAC ro 


LY wv 409 24 201 16 941 — . A, — 19 


Even or aliquot Parts of * Fa Parts oh 
a Shilli * Pound. 
Parts of 14. b 4 7 
z 
I © 
: ro] [oe[ 
T I "4 | 
; x, int] 2 8 Ie. ; 
9 ee f I 9 
{IE '$ ; HE 2: BRA 
4 * 1 n= Wil 40 — 
[| if * * 277.6 3 4 rt 7 * 0 " 
2. THY 7 4 0, . | 7 7 | p 
LU, 3 421 3 © 1142 6 — | 
| 4 1 61 . 5 
| 6 5 SY 0 222 Ness 
— 


218. Py When terne of an Unit, biz. ond 
Tard, Ons Pound, c. ls an even Pitt, of 4 Shilling 
ke the Pat exprefled in the Table, and the Qu0- 
tient wilt give the Anſwer in Shillings ; Which (if 
more than 20) bring into Ls, by cutting off the laſt 
Figure, and taking the Half of the others. 

219. Example t. What come 114 55 to, at 2 Half- 


penny per d? 
GOAL x 2d. fs r of 4 Shilling. © 
114 


— 


and 8 remains 


14. is r 4 Shillin | 
Which is 18 Halfpence, or 9 Pence. 
114 
Or thus, 14. is ve '+ 9 Shilling and 64 remaining, 
a Halfpenny is F pot: Sr 454 
Otherwiſe dbu — 2 Half | ad; 
pence are 1 d, taking the + will | 
the Price.in Pence and the r che 2 5 Pence, 


Pence will be the Price in Shilling. 


Ir 49 
— a——_ 


K 2 220. 


132 


dA DT 
220. 5 2. — at 64d. per Tard. 


ä—— — — — — Pra —— — — — 
6 a el 120 1610 Iii pile 1 

; Fre u e 

Fe. — 6lo 5 Y 
l _ v —_— : a _—— — ——— 
0 / ' — ' : I 
' ' FT | © C1 An, I TI | T 
| | I Hue * &, 206] $56. | 


221. Cole 2. When the Price of dn Unit i I not an 
Agde Part of a Shilling, as gd. 7 d. 8 d. 99. 104. 
7 11 d, part them into 2 12 even Parts of a Shil- 
ng, and take the Parts | Prey belonging to 
1 


222. Example I: 215 0 


parted] into two Parts 64. and N 
Aken rock for 6d. and 3d. "64. 2840556 1 * 
ba the Sums AR, 25 4 5329 . 


e 161 5. tc n Wr, 
et $3 HC 40179712 FO. A, 010 © $167: * 
Do 5:3 3 WH r 

Fe 24 +4 01G 4 T5: S v4 "An 81. 15. 34 


223. Example 2. — — $4. per Yard. 


%27* - ARR 11 


—_— 


44. 24 38: 2 0 ee 
40. 1. 3 38; ont H 81 2 NM 


716: 8 


Ane: C0 ba. 237 16s. 84.” 1 eu 


224. Caſe 3. Wen be Price is Pence and Far- 
things, work for the Pence, as in the former Caſe; 


* 


TT 


and, if the Farthings are an even Part of the Pence, 


you may work by taking ſuch Part of the Pence; 
otherwiſe you may take * W eee are 


r 4 a 


3 225. 


r 
=, 


PRACTICE. _* 


225. Ex 84 W. Ad. per bl. 
* "ITY Or thus, 84 


— — 


— — o__ 
. 


4d. is + 28 44. 4 28 
44. is r of A 15. 3:6 +, is T of 4d. 3:6 
re + 311:6 
4 1 2 $8 s 4 1177: 6 


— 


226. Scholum, „The Butchers have a Method of 
computing, which is in many Caſes very compendious, 
and is illuſtrated in the following Example, 9g tb of 
Beef at 24. 4 per th. Here, the Price o a W want- 


ing but 1 Farthing of 3 d, they firſt compute at 3 4. 
per tb. thus, 9 Threepencs\ is 27d. (for 3x9 = 27) 
and g Farthings is 24. , 247 leſs than 
24d. 4, or 25. od. 4. | 
227. Caſe 4. When the Price is Shill Vor Shil- 
1 lings and Pence, and the even Part « Pound 

4 take the Part you find in the Table. 

E | 228. 6 2 nn 


2d. 4 is 


205, . is $1200 e 80 W 
23S) Example 2: 150 Yards ar 8 or Yard. 
9 N 


4 89. is 4 "ot on = + 


| 230. Caſe 8. When that Price fon an Unit is Shil- 
Fur- lings, or Shillings and Pence, or Shillin u Pence, 
dale; n Farthings, and not an aliquot Part of a C. mul- 
ence, MI "Ply by the Shillings, and _ for the Pence and 
ence; and Farthings, as you did in the three firſt Caſes, * *© 
gs are as ; — ot Mgt ger 1622.8 ? 

; Kg. | nn Ws, 1 


4 | 
: 3 _ © : 
: 


225. 


„ nenne 
* Example. 20 Yards at 36. r Tard. 


- +7. * 2 
2011 4 * 210 f + 


- — 3 ** 
> + 31 . 10.5; 8 
3 | _ — — — ou 
232. Example 2. 114th at 64 4d. per ib, 


. 2 : > 8 F, ". oY . l a 4 Ci * » : 
— 4 . 3 £3 14 * . 
" IF > a tf : "4 4 , . AC ” 

1 „„ re 684 „ 1 
5:4: 48 | 
| ' , . 44 19" 
e 41.4 20 6 Bojr g811 
* had *. 
1 4 . 11 buf” +: 'T +1 N 1 — +» 45 EE 452 
i 1 > - , 

: i 4 4 1 g > "3 * . -7 212 14 . ö 289 
0 f 4 , 
p Fs \ 61 ' : 
Ch 4 &. LL. 03S £4.75 g I 3 *, 4. „ e. | 1. 
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133. But, when the Price of an Unit is an even Num- 
ber of Shillings, che Value | of any Quantity may 
be more compendioifly: found by multiplying. by 
2 the Number of Shillings ; remembering to double 
the Units Place of the Product for Shillings, the 
other Places will be fs. —- 

234. Example. 214 th at ff. per 15. 
2 Times 4 is 16; 7 214 
| Figure 6, being + of & ia 
doubled, 95 12 Shillings; , . 
then 1 x 4 + 1 carried = Anſ. 851. 125 
5, and 2 x 4 = 8, whenſee need — 
_.theAnſwer is 8 f. 12s. The | 214 


will appear by comparing — 
it with the Operation done 13512 

. according to Ant. 230, 1 
which is here annexed. For 4 | 85]. 125. 
it is evident, that, if any — — 


Quantity be multiplied by æ of any Number, the 
Product muſt be the ſams# 2s if multiplied by the 
whole Number and + of that Product be taken. 


235. 


25. 


235.4 


and conſequently, as 8 d. is 


Times 5 Shillin 
x 5 = Price of the whole . which was re- 


. 
2 ay ewn * 
the Method o 2 95 8 by the Aliquots 
of 24, which. . are very fond ot, and take to be 


of late Invention ; though. it is to be found, as Mr. 


135 


Lowe acquaints us in Dr. Records Arithmetic, 2s n 2 


cient as — = of Edward the Sixth. + .. 
One Exa will be ſufficient to ſhew: the. Me- 
thod, which is this : LOS, 115 Yards to, at 


$4. per Yard? 

Here it is evident, that 1 
at 24. per Yard, by a bare 11:10 
Inſpection, 115 Yards 


8 d. is of 25. 3: 16:8 


would come to 111. 10s, 


4+of 25, at 8 d. per Yard, | Nr J 
115 Yards muſt come to of thatMoney, viz 3 164. 
84. Whence it appears, by comparing this Opera- 
tion with that in Art. 223, that in many Caſes this 
Method is ſhorter than the common Method. 
236. Scholum. Perhaps it may not be improper, 
2 — pare any 8 40 thew the Reaſons 


already delivered. 
1. As to thoſe which are — by aliquot Parts, 


85 ® 232, 


the Reaſon is, that the given Quantity, ſuppoſe n 


Things, at one Shilli —. 14. each, muſt come to 


1 Shillings, or £53 an 

7 * be 4, +, or +, S. of a Shilling, or Pound, 
he required Price muſt be 2, 4, or 4, Sc. of x 

Seils, or r; and generally, if æ Patt, the re- 

quired Price of the Whole will be & Part of u. 

. Secondly: and laſtly. 

multiply the Number of Things by the Price of 


one, the Reaſon is evident; for certainly, if 1 Thing 


coſt 5 Shillings, or s, & c. 9 Things muſt coſt 9g 
or C, &c. that is, * 9, orf 9 


quired. 
237. Caſe 6. When che Number of Things are 
few, it is à ready Way rar the Price of ” 


In ſuch Caſes, wherein we 


therefore; if the given Price 


7 95. 


136 


it is evident, chat its Price 
muſt be + of the Price of 


.  . . . . = 
by che Number of Things, by the Method alceady 
explained in Articles 162 and 163. 
238. Example 1. 57 C. at 21. 105. 11 d. 3grs. per 
C. It is evident that 37 Times 27. 10%. 119. 3. 
163. is the Price of 57 C, which is 143 55. gd. 4. 
239. Example 2. What come 14 Yards of Cloth 


to, at 11. 25. 64. per Tard? 
r N 


\ 


| ner 
Or, as 25. 6d. is an aliquot Part of à /, it might 
have been worked thus: . 3h wy -3 
11. x 14 = 144, and by Caſe 4. 14 Yards at 2 5.64 
per Yard will be found to be 11. 155. and therefore 
the whole Price = 141. +17. 155, = 151. 155. as be- 
ore. n | | 2 
F 240. Caſe 7. When the Quantity is a Fraction, 
multiply the Price of an Unit by the Numeratot, 
and divide by the Denominator, according to the 
Methods. explained in the roth and 1 ith Chapter: 
Or divide by the Denominator, and multiply the 
Quotient by the Numerator, either of which Rus 
will give the true Anſwer. 
241. Example 1. If a Parcel of Land coſt 1420 
145. 104. what is the Value of a ſeventh Parr? 
It is evident that a ſeventh Part of 142 J. 145. 104. 


muſt be the Anſwer; which, by Art. 166, is 20“. 


5. 10d. . d | 
7 242. Example 2. What is the Value of of a Yard, 
a Yard being valued at 7 d. 39 = 
Here we multiply by 3, <4 , 
and take the , which muſt 706 
give the Anſwer; for, the 
Quantity being g ofa Yard, - 232 1 
+ 4:2} the Anſwer. 


1 Yard; 


SJ 


given, t 
the Pric 
Weight 
coſt wil 

249. 


re 


PRACTICE. 
ady MW i Land: But, if we multiply che Price of 1 Yard by 
3, it makes it 3 Times as much, and conſequently 
per : of this Product is juſt as much as + of the Price 
qr, of + Tard. Or you may, if you , take + of 
the Price of 1 Tard, and multiply that + by 33 (be- 
loth cauſe the Price of 4 is required) and the Product, 
it is evident, will be the ſame as above. +1 

The ſame Method of Reaſoning will hold good in 
all poſſible Examples, and might be eaſily made ge- 
neral ; but what is already ſaid is ſufficient to ſhew 
the Reaſon of this Caſe. mee. 

243. Caſe 8. When the Price of an Unit is given 
to find the Value 12, the Rule is, for every Penny 
reckon a Shilling. The-Reaſon is plain, for 12 
Things, at 12. each, come tb 124. or 1 Shilling. 

244. Example. 12 Yards, at 29. + per Yard, is 
24. 4, or 2. 6d. to A 

245. When the Price of 12 Things is given, to find 
the Price of one, the Anſwer is found mentally, by only 
conſidering the Shillings as Pence. TN 

246. Example. If 12 Lards coſt 25. 64, that is, 25. 
4, one Yard comes to 2 d. T. 

247. Scholium. This Caſe and Corollary are uſeful to 
ſuch Perſons as ſell many Things by the Dozen (12). 

248. Caſe 9. When the Price of one (Thing) is 
given, to find the Price of 1 12, or, which is the 2 
the Price of 1 I being given, to find the Price of 1 C 
Weight; Multiplying 93. 4d. by the Pence that one 
coſt will. give the Anſwer. 

249. Example. 112th. at 3d. 4 per 5. | 

Ss. d. IS SRIEVG | fs vos ow. - 


9:4 
3 


137 


T The Reaſon of chis | 
 KAuleis, that 112 at 
14. comes to. 95. 44. 


\ * o 


8606 NREAT TIR 
230. When the Price is ſmall, it is à ready Way 
to multiply 2 4 4d. by the Fa $ that one colt 
thus, the laſt Example may be worked by multiply. 
ing 25. 4d. by 14 (there being 14 Farthings in 2d: 5 
becauſe 112 at 1 F comes to 25. 44. 
261. Caſe 10. When the Price of 112 is given, to 
find the Price of one; or the Price of 1 C, n 
Price of 10 multiply the Price in Shillings by z. 
* and divide by 7, the Quotient will be the Equal to : 
the Price of one in F 
* e 1 perC. whatis that pb 
4 14 
3 


T 4 +a 
Anf 6 5 Fantings= 14 2978, 


— 


= ae, m 34 f C. what is th 


mg Pet AI . Anſ. 2 d. 2.47 5. 7. 

This, and the laſt Caſe, are uſeful to Grocers, G. 
who buy and ſell by the C Weight, 

254. Caſe 11. When the Price of an Unit is given, 

to ro find the Price of 100, multiply 2 5. 1 d. by the Far- 

that one comes to, the Product will give the 

= fr? 3 uſe 100, at a Farthing each, comes to 

24. 14.) or, which is the ſame, as many Farthings as 


One 


* Let g the Price of 112 in Shillings, þ = the Price of u 

* Vuit in Farthings, then n in Farthings; and 

| 56. ++, a Shilling being — 48 Farthin ang, A=; , multiplying h) 

L — 48, we have 112 g= 48 , an riding by 16, 1 
* 3. wheae dnidig, by 7 we ind p=1 7 NE. DL 


* 


258 
find th 
and dp 
in Pen 

2 59. 
Is that 


2971, 
is that 


PRACTTOW 
one coſts, count twice as a in aue 


as many Fence . Ich 
255, Krampe. 100 Tande af a4. ber Tard. 
beat ET Faun 4. 1 | 4 ' OPS i. - 
zue to irn erg al <1 ($3 +5005 
vor Kang oath Nn 
1 — + ; 
i C Anf 18 a9 coin. 


236. Or dus Caſe may be ſolved” ey iateidhjing 
94. 22 by the Pence that Unity comes to. 
257. Example. 9081 Knives * each, 
7811 1110 $5= * 


1 


— — _ 


— ; | 


en 
Auf de 145 259 44% A: 


255. Caf 72. The Price of 7 100 being given, to 
find the Price of one; multiply the Shillings by 12, 
and divide by 100, the Quotient wilt be the ® Anſwer 
in Pence, 

259. Example. If 100 Yards coſt 18s. 5 _ 
1s that per Tard? r 26h 


r 


. 0 
18: 


9 
Mult. by E forthe ga 


1 1 agg 
1 r A864 lax n : 
ere we might have multiplied the ꝗd. by 12, bu 
3 we muſt then have divided by 12, e bi ths 
Pence into Shillings, to carry to the Shillingy, it is 
better, ſince the Penee would by ſuch Operation be- 
come Shillings, to multiply only the _ Shillings by 


125 


Let ß tie Prlcs.of an Vnitth Ponce, = "the. Price of 100 x 


u Shillings, then "=; *.*, multiply: 


12, we have 100. 
=* 125 nd Griding by ay 4 


100 we find „ =+ 13s. EZ. D. 


* 


0. 10d.) 3 


108. plied 


? 


* N 108. 50 1215 and dividing this by 50 Fives G = 1 


_ PRACTICE | 

12, and add in the Pence as Skillings.— This, and 
the 11th Caſe, will be of Uſe to ſuch Perſons 2 
have, frequent Occaſion to buy: or” felt by 5 Score 
to the Hundred, called the neat or ſmall Hundred, 
260. Caſe 13. When the Price of one is given, 
to find the Price of ro multiplying 1 /. 05. 104 
by the Farthings that one comes to, will give the 
Anſwer ; (becauſe rooo at 1 Farthing comes to 11. 


261. Example. 1 Tiles, vat 1 d. $£grs/ each. 
08089 2 LY J. 1007 23225 5107 * 


. i I; 0 10 


i» 1 6 F * 9 1 


. 
— —Z—ͤ—2—ꝛ ——__ — 6 
— 0 8 


262. Caſe 14. When the Price of 1000 Things i; 
given in Pounds, to find the Value of one; multi- 
plying the Pounds. that 000 comes to by 12, and 


_ dividing by 30, giyec the Value of one, in Pence. 


263. Example... If 1000 comes to 61. 55. what is 
the Value of one? © ? 

| 6:5 EY 

12 io 


715: © 


Ig remains. 


6.4 


; Anſ. 14.-34 or 1 d. 2. 
See Art. 117. and 120. Li 
This, and the 13th Caſe, may be- uſeful to ſuch 
as. buy or ſell Things hy the Thouſand. - 
264. Caſe 15. The Price of one being given, to 
find the Value of 144, or, which is the fame, to * 
| cake f 


WL $ 


, * Let þ = the Priceof one in Pence, / = the Price of 1000i 


Pounds, then 1000 p = Price of 1000 in Pence, and dividing by 

36. 240. (becauſe 240 Pence = 14.) gives "288 a= li which mult 

dividing. by 20 give 
. 2 


by 240 gives 1090 — * 2400; 


E.D. 


207. 
find the 
come 
Quotie 
268. 
Value 


» ſuch 


en, 0 
to find 
the 
1000 in 
iding by 
h multi- 
20 gives 
Z. D. 


ä PRACTICE. 
the Value of a great Groſs, the Price of a Dogen 
being given: Multiply 12 Shillings by the Price 
one comes to in Pence, the Product will che 
Anſwer, becauſe. 144; at 1 d. each, comes 10 12 
Shillings. 

265; Karen, 5 each, what comms 464 67 


1 118 03 Anh! 
2 aA OZ eee ee ods 
h (acinog 6 21% 1 10 „ b U 1501 
nw YO 1 e be d 1 ve! 4 3v03 
540 577 Yo ano bus NI ei did aT 1d. 
en N 106001 — G od nf 
266, Ln 4. et 4d: 4 each, -what comes 100 | 
to? znονõ,j4 e 11273 ap 1 nin: 537 How bas 
760 ald 4. Or thus, & * << 078 


9 2:28... "Mule. by da dt a fliw 
270 44 a > 2 70 4 + 2 12 $1 — Walde | 
rt I Eile Herr OL Vo UNS 814 A. ori 05 


4 2 3: 1 — — —— 141 $3667 
ef ant . 21. 1 
t et Sr 2 2 — © 4 


ON W ICC tee: Neal NY T Jak 511 
Mar: — [16d vine 21129 1 O v 
. 2675 Caſe 16. When che Price of 144 wenyw 
find the Value of one: Multiply the Pounds that 1 te 
come to by 3, and divide t Fraduct by 3. b 


Quotient will give the * Anſwer in Pence 
268. 1 2 if 144 coſt wh 1 8 what ix the 

Valueof one? © 371602 1 
4% ©Y ' £. [385 13 2 ien k 
9111 Gi | | | 2: 14 OEM: "7 ; 
| . «& ++ \ 

5 0? * © 28406 $@t? 
GAINS *. . 

+ 4:10 


Anſ. 4d. or 44. +. 

your 
n S the Price of 144 

Pounds, then 344 = L, n er NN — 


plying by 240, we have 144 240 l, w TY 8 
5 EO n D. 


® 56, 
+ 108. 
t 108. 


ERK ACT ICE“ 


268, $cboliien." The sch, gch, toth, Eich, 12th; 


14th; 15th, and 16th C2js, bein ata ed to 
— Numbers, are chiefly uſeful S Pata 
rſons ; and theteford tlie Laine may paſs. 
thoſe which may not much concern him; but the 
eee ſhould be 
learnt, as uſeful to all Perſons, in general. 

269. Caſe 17. If in any Ru of Three Stating (whe- 
ther in direct, or reverſe Proportion) you can dil. 
cover, by a bare Inſpection, a Number, by which 
that Term which is the Diviſor, and one of the other 
two Terms, can both be divided without a Remain- 
der, vou. may divide cheſe Terms by that Number, 
and work the Stati 372 their Quotients. 

270. 2 - t6. coſt 5 3 Shillings, what 
will 35 th come tod. 

Solution. Here the Statio ng hay be, i; 35 62:3. 
to the Anfwer ; and by Inſpection I find, that the firſt 
and ſecond Terms can * bock divided by 5, which 
being done, the Stating will be feducedts leſſer Num- 
bers, vig. as 1: 7 :: 35. : 3x7 = 27 Shillings, for 
the Anſwer.—The Reaſon of t I ; Caſe is plain; for, 
the two Terms being both divided by the ſame Num. 
ber, their Quotients muſt have the ſame Ratio as the 

bole. Terms, and, therefore, theſe; Quotients vil 
aye the ſame Proportion te each other, as the other 
to the required Number. ( 

271. C 18, Generally and laſtly. In any Rub 
of three Statings, there is no Neceſſity of bringing 
the middle Term into the tpweſt Denomination by 
Reduction; for it is only to multiply and divide by the 
Rules of Multiplication and Pon of applicate 
Numbers. 

272. Example. What come e7 Yards to, at 2% 
14. 4 per Ell? 


improx 
taken 
100 Pe 
and te 
whilſt 
Perſon, 
perfort 
moſt g 
jr of 


ing they 


whe- 

dil- 
hich 
other 
nain- 


Wer, 
what 


773.1 
e firſt 
rhich 
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„ for 
for, 
Jum- 
3 the 
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N Tanz, Tut, aul Ctorr. 


' 1 Vds. s. AT t. 4 Yds. 9 
| The Stating is, >< 3 77 W «4.57 
Yd. . % eb8bo 5th Hi g 
7 * et 32 mon een ie n no 
iſ hl en Hawn Bd A An) i 21. 5 vg 
= I FILA And by: 3204 newt T 
28 — — 8 


— Gives 28 Times=s9 : 6.: 0 ** 


of 23! on 114 * 3971. 4. 
273. Klees Perhaps it may now be 

that we ſhould proceed to more complicated Examples, 

dy aliquot Parts, as ſome Authors have done; ſuch, 
for Inſtance, as 14 C. '$Qrs. 17 th; 100·. 124rs. 

at 21, 175. 64. + per C: But e thinle ſuch 
are much eaſier ſolved + by the common Method of 
the Rule of Three, and in leſs Time And we are 
further of Opinion, that ſuch Authors as give a — 
Number of Rules in Practice, rather 

improve their Readers; for ſuppoſe a Perion to — 
taken the Trouble to have gone through more than 
100 Pages and Rules, which ſome Authors give us; 
and to have committed them to Memory; yet, 
hilt he is chuſing what Rule to work by, another 
Perſon, who is ready in a few Rules, may 
perform the Operation. Whence, a few of th 


moſt general Nules are Preferable to rr 
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11 CHAP. XVI, 
Of Tak, TRET, and Crorr. 


274. RE, Tret, and Cloff, or Clough, are 
Allowances made to Merchants in buy- 
ng their Goods. | 


275. 


Sc. in the Goods. © 


T ARE, Sc. 
Tate (from Treren Dutch) is an Allowance 


for 27s: Weight of the Cheſt, Bag, Hogſhead, G.. 
in which the Godds are; and it is ſometimes marked 
on the Cheſt, Bag, Oc. and then it is called Invoice 
Tare: It is ſometimes at ſo much per Bag, Cheſt, 
Hogſhead, c. and ſometimes at ſo much per C. 

276. Tret (perhaps from Tritus Latin) is an Al. 
lowance of 4 tb on every lo 5: made to the Free. 
men of London rern of Moats or Duſt, 
11, > 

277. Cloff, 9 (Clough Saxon) is another 
Allowance made to! the Citizens of London, for the 
Turn of the Scale; and is 2 m per every C. 
278. Groſs (Gra French) is the "Do, Weigh 
before any Allowances are made. 

279. Suntle is what: temalns after ome Allos. 
ances are. made but not all.. , 
5280. Neat (NetoFrencb) is what, remaing after all 
the Allowances are made. 

281. 14 and 16 -s are called Srandards for Tate 


becauſe by them the Tare bar gay; Numberof Pounds 


per Cent. may be ſound. 

Naga. It inchei dem of Merchants firſt 0 fl 
how the Fare; and out of the Remainder (or firſt 
Suttle) ro-allow the Tret; and out of this Remain- 
der (or ſecond Suttle) to allow the Cloff.— As ve 
ſuppoſe our Readers to have acquired ſufficient 


Knowledge to find theſe Things by the Rule of Three, 


wwe hall only here ſhew the ods common) 


uſed by Merchants for this Purpoſe. 


283. When the Tare Aliquot Partsof t12 bas 


per W. is an aliquot Part | ? 
2 11215, take the Part == r 
you find in the annexed 14. | + 
Table; but, if it be not - AST ig + Fof 112 ö. 
an aliquot Fart of 112th, 5] I+t- 
you may find it by Help $97 141 © 
Jr LJ 


1 ee Ne 
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x Is 


4 


nain- 
8 we 
cient 
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TAX Z, Or. 45 
4. Example 1. Suppoſe 1 C..1Qr. 11 f. Tare 
„dender 110 C. 2 U. aw. eee 1 
C. Qrs. i. 
From 110: 228 ; 
Sub. Fare 1: 1411 2 


— — #:4 ; £ [ * 


285, Example 2. What is W. of 3 _ 
an 1C. 2Qrs. 10, Tare 1416, per Bag ? 
_— 1 8.51 C. Qrs. W. 


„ 
2 EINE, 2 TAU 
OB. N "Whole 4 3 "2 ; : 
1 *r I . I4 s & Tare —— 1 - ke 1 


286. the Neat? Groſs 2rC, Tare $6tb per Cz 
what is the Neat 4 a. e 


Es 2a. 


5e is + 10 2 Anſ. ioc * 


er — 


257 1 Groſs 410C. oaths 12th, Tare Ws, 
201b. 25 C. What is the Neat? 

C. Qrs. W Ne, 1 

410: 1 - 


; 1 — it to 
1 * neareſt Quar- 
16 5 is 3 8 4 174 ter of a 15 ik. 


4 Ff 161d 24:2 : 18 4 


Hciently near the 


Tare 7 73 17 7 Tn 
— — 


OF TAR E, Oc. 
C. ne I rate - 2 


| . 20 
From the Groſs. 4107 242 $4 OIL oba 
Sub. Tare 7331.91 90 * 
a | — — ; C1007 5 
Anf. Neat 337 i IT dee 200 


288. Example 5. Saut dec. 0. 12, Tur 'W 
10 15 * i the- Neat? | 


C. Qrs. th. 
„ T * » 'F3 a a 1; @ 
410: 2 212 N "4 — 80 
' enen: 
* Re - * 


14th is 4 From 517 13 rea 


2t 8 of 14 tb '23.4.3..0 — | 
2 ü is of 141 7 21; 59 8 5 wire 
| | ENS * by hops! 
Dedut T4: 18 = Twin £6 aw 464 94 
Remains 36 2 * 18 = Tareat 10 th pr 5 
» * 11 
* 71 rn ety C. Qxs. W. a N 4A | 10 0 — 
Groſs 410: 2: 12 wk | 
Tan 36:22 TP“ 
Anſ. Neat 373: 3 : 21 — in 


„ Fiet being always 41 per er 164," the Tre & 
4 found by hs *r cauſe 46 is red 293. 
104 ö. * 
290. A Groſs. Vi A. bs PM. Tan 
10 i per C, Tret 4 Ib per gy 8 the Neat? 
 , Solution. By Article 288, C - Qrs. tb 
the e 3 273 3:21 2 


-* $ SS .» 


_—_ Sp 1442 216 l 
39% | 


— prone 8 


1. Cloff being always 2 mW per every 3 C, tak 
Stehe Cs, the Quotiem- will give double Ds. 


. 297 


f . 
ik d ( 


c Os ON, . | 


= 292. Example./ Groſs 410 C. 2 Oxs. ' 12 15, „Tate 


105 per C, Tret 4 1b per 104, Cloff 2 ſb per 3 C; 
what mne Neat 65/07 e een een ee 
- Solution. By Art. 2 9o, the ſceond Suttle is 359 C. 
20s. 76. %% AQgor} 5 4 I N75.) £54 10? 132k 
bas mos C. Qra. ei 21 2 0 1 
We have here 359 : 2 C. W 
omitted the odd Second Suttle 359721 
7th, becauſe, 290 Dedüct Cloff 270713 
makes but 2 tb, it 1 7 9 Ns og od weldet-e- 
would be incon- 19 * Anſ. Neat 3671: 20 
ſderable. 439 F eee 
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293. NOM MISSION: (Commiſio low Latin) or 
 » CA Fatorage(from Factor, from Facteur French) 
1s, when one Perſon. buys or ſells Goods for another, 
and: is allowed a certain Sum per Cent. (ſuch as they 
agree upon) out of the Price of the Goods, for his 
Trouble.—In this Rule, ſome alſo include Average, 
Brokerage, Duties, (at ſuch à Ratz per Cent.) Inſur- 
ance, — Stowage, and other Things, which 
ue computed at a certain Rate per Cent. 
294. Average (Averagium Latin) is commonly un- 
derltood for the Quota, or Proportion, which each 
Froprietor- in a Ship, or the Goods therein, is ad- 
Jdged (oh a reaſonable Eſtimation) to contribute 
towards their Loſſes" Which are ſuſtained, by fone 


L 2 of 


/ 


. 147 


COMMISSION, G.. 


of their Gvods being thrown overboard for Prefer- 
vation of the Ship. There is alſo a ſmall Duty, 
called petty Average, which thoſe Merchants, who 
{end Goods in another Perſon's Ship, allow the Ma- 
ſter for his Care of the Goods, over and above the 
Freight : But this more properly comes under Fel- 


lowihip. | 8 9220. 97% 

\ — #4 Brokerage is the Fee or Reward paid unto 

a Perſon called a Broker, for aſſiſting a Merchant, 

or Factor, in buying or ſelling Gos. 

296. By Duties, we here mean Taxes laid on Mer- 

chandizes, by whatever Name denominated, — 
| ig 


® « Ft is in this Senſe called Average, becauſe it is propertione 
« after the Rate of every Man's Goods carried, 2 H. VIII. 
% By the Laws of the Sea, when there is an extreme Neceſſty, 
* the Goods, Wares, Guns, os whatever effe is on board the Ship, 
« may (conſulting the Mariners) be thrown overboard by the Maſt 
1 for the Preſervation of the Ship; and i#-ſhall-be made good by 
Average and Contribution, Stat. 49. Ed. III. But if the Maſter 
takes in more Goods than he ought, without Leave of the Owner 
and Freighters, V and Furt of the Freygh- 
ters Goods are thrown overboard, the remaining Goods are not 
not ſubject to Average, but the Maſter is to make good the Lo, 
out of his own Eſtate. ' And, if the Ship' Geer or Apparel be 
« Joſt by Storm, — — 4 _ — If Goods 
« are Caſt overboard half the ee, they ar 
to be eſtimated at che Pries they coſt : But, if they are © ons 
 « afterwards, they are then to be eſteemed according to the Price 
+ the reſt Tell for, at the Port of Arrival, Wheie Goods we given 
« to Pirates by Way of Compoſition to ſaye the reſt, there {hal 
«© be Average by the civil Law. In Caſe of Average, all thoſe for 
«« whoſe Intereſt the Thing was caft into the Sea, are to contributt 
to indemnify the Perſon whoſe Property'it was, and every Thing 
- 4 to-be taxed to this Purpoſe, even Jewels and Gold, notwithſtand- 
| © ing they do not burthen the Ship, and even the Veſſel itſelf, but 
- « notPaſſengers nor Proviſions.” Suppl. to Harris's Lexicon. 
„Hence, in Bills of Entry are Words: Paying ſo much 
Freight for the faid Goods, with P und Average 4c 
« cuſtomed.” Suppl. to Harris's Lexicon Technicum. - 
_ 1 © Brokers were formerly broken Traders, from whence the 
% Word came. In London, if any Perſons ſhall act as Brokers with 
% out a Licence from the Lord Mayor, they ſhall forfeit 5000! 
« and ſuch Perſons as empldy them 500. are to carry about 
4 them a Silver Medal, having the King's Azms and the Arms d 
« the City.“ —1 Lexicon: 10 


* 1 . "oy 


_— + 


. 

COMMISSION, Ge. . 
called Duties, Subſidies, Poundages, Impoſts, ad- 
ditional Duties, &c. computed at ſuch a Rate per Cent. 

297. Inſurance is a 32 given in Conſiderai 
tion of a Sum of Money paid in Hand, called the 
Premium of Inſurance, to make Good the Loſs of 
Ships, Houſes, Merchandizes, &c. which may hap- 
pen by Storms, Pirates, Fire, &c. to the Value in- 
ſurcd. viel 

298. Primage is an Allowaace (appointed 
« e of 32. H. VIII.) to be ald i Milben 
« at their firſt Sailing out of Port, for their loading 
« the Ship.” Harris's Lexicon. : 
299. Stowage, the Money paid for ſtowing the 
Goods in a Veſſel. 1 

300. Here it is evident, that Queſtions of the Na- 
ture here propoſed may be ſtated thus, as 1004. : the 
given Sum :: the given Rate per Cent: the Commiſſion 

quired; or if too t the given Rate :: the given Sum 

: the Commiſſion required. Whence any Perſon, 
who underſtands the common Rule of Three, is ca- 
pable of ſolving the Quefions belonging to this Rule ; 
therefore we ſhall content ourſelves with only givi 
2 few Examples, worked by Practice, Caſe the lat, 
aliquot Parts. Example 1. What is the Commiſſion of 
3100. at gh, r C , . ; N 

e | 

If 100: 310425 | 2% 
| 5 See Art. 116 and 168. 
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ooo Anſ. 151. 105. 
301. 


L 3 


1 


15 COM M1SSITO N. 
30. 2. What is the r pf mes 30 
105, 8 at 18 Shillings per Cen? FRI 44g 105. 
28? Dias. 5 $40 *. V. $62 28 | „ 4b. *** 
y 1 100. ista 10 10 . lic * 
15 — hy m——_—_— r 38 
1 {yr f 10. is +. 105: 5: bs” 2 
51 is: of 204, $2 12 n 5 
1 7 : Fe 0 
1 20 | 
y A 1157 11 58 51 
P 051393 - 2 rw 
3:34 8 i 1 872 -—4 Wos 
— ' " » © PE br 7 


— — 
Anſ. 11 1 117. 6⁴ 3975. v. 
Note, I5 Shillings Wan 2 of a L, we might, in- 
ſtead of working for ros:; and 35, have multiplied 
by 3 and took the © of that Product; or have took 
+ and repeated chat; x three Times. This Method A 
5 we will ſnew in one of the following Examples. . 
302. Example 3. What Premium muſt be paid for 304 
Iiforanceof 410. 75. 74, at 31.5 per Cent? 


3 ral: a 861 d. 


If 100: 37 55 420% 7*1 ee 
bo. bc 1 ako? 
1 E. I 
4=164:3:04 F 164: 3:03 
£ 135: 5:95 1 — 
4 29. ar tA 
19/05 — EP 
4 By laſt 
9 9 
07 14 7 
277 Anſ. 131. 195; od. 2475. rv 
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__ COMMISSION; Ge. 
| - 203. Example 4. r 
155 — Trident 171.4 per Cert? — 
grep ens 5, WE nun Ode ig 14d, 


wee 2210: 10 11 


+ ene 8 
OTE —— 
5 768. 7 4 
ö ND 2 2 
3% | 32368 14: 8 * 
WT 4 Add 210: 10: 11 
. MM 6 5t 
. OO * 36084: 11: 02 
"bas 20 
f 70097 
_ 2 
5 S113Þ 2 3 
in- : > 
lied 
5 2 Ant £1 7 | an 
_ By \ * Anf. 361. 16s. 104. 39rs. Wr. 
d for 304. Before we proceed to any more Examples, it 
may not be 1 „nm that if the Rate per 
Cent, be 11, 14 2½ 2 2, 5, 10% 20% 251, or 501, 
the Commiſſion, Fc. may be very readily found | 
eos vas bas rk +, 3» or x reſpectively, 
; becauſe. 1. is v of 1001;+1 41; is r of 1001, &c. 2 
F 30g. Example 5.- ——— of 4d * 
LF ” as at UNO e | | 


{4 4 r 


11 Nr 


By laſt At 25). 4 1 0 210 the Commiſion 
5 — 2E. I. 


306. Example 6. What is the Commiſſion of 8307. 
Tor puts age ru che Pag at ot, 
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303. br * 5 | Pl 


ſidy of 1747, which is 60. 


COMMISSION, G. 
. Solution; By Arr. 286; 3 % „ F. . d. 
therefore we may take and 4% ff 331 6:8 
that Half. It may alſo bs done by + — 
: 4 
: 4 


taking the 2 (Which is done by 1 4 + 13 
cutting off 1 Figure each Time, at, 25 
TT . 


the right Hand) and taking + of 
that I at the fame Time as we are 
taking +; 3 thus, cutting off the 31, viz. dividing 
by 10, and taking= of the 81 there 


is 41; which being written down, „ 
carry the 31. = 60s. to the 6 Shil- 813:6:8 
lings, and there will be 66 Shillings, — — 
— 34 


, ſuppoſing in our Minds the laſt 4 
Figure cut of there will be 6 Shil- * 
lings on the left Hand, £ of which is 3 Shillings to 
be put down; and the 6 Shillings, or 72 Pence, being 
added to the 8 Pence, give 80 Pence, from which 
the right Hand Figure (here o) being cut off, we have 
8 Pence on the left Hand, ⁊ of which is 4 Pence; 
whence, the required Commiſſion is 4. 25. 4d. See 
Art. 117. —— 

308. Example 7. By a Book of Rates (ſuch az 
Crouch's) we find Tobacco of the Britiſh Plantations 
is rated at 1 5. 84. per Pound(Weight) and that, if the 
Duties be paid down at Entry, there is 25 per Cent. 
Diſcount allowed out of all the Duties in Confide- 
ration of paying ready Money; and that the Duties 

are, old Subſidy, which is 3 per Cent. of the Value 

at the Rate; additional Duty at 1d. per tb Weight; 
new Subſidy ot 51. per Cent. of the Value at the Rate; 
one Third Subſidy, being I ef the de Subſidy; Im- 
poſt on Tobacco, being 3 d. he Weight; and Sub 
Cent. of the Value at 
the Rate. From whenee, it is required to find the 
ready Money that will pay the my of 1000tb of 
Brit Plantation Tobacco imported) 

Solution. Firſt ve muſt find the Value of 1000 tb at 
15. 8 d. per it; which by Practice or che Golden Rule 
will be found to be 83 J. 65. 8 d. five Pounds per Cini. 
of which is the Groſs old Subſidy by the Queſtion, 


which 


Times: 
nal Dut 
6d. x 
6. 
Subſidy 
being 5 
the Ne 
muſt b 
the Nea 
ſicy; w 
ther, as 
44. 
309. 
paid at 
(that is, 
in 18 M 
from th 
= 
15k per 
Duties v 
required 


tation T 


COCM MISSION. &.. 


which is 5 4. 34, 4d. from which we are to deduct * 288. 
250 per Cent. or 1 o 30d. ; and , the Neat ald t 257. 


Subſidy is 41. 35. 44. — 1 l. 05. 109. =-34. 24. 6d. 
The next Duty to be allowed, being 1 d. per tb, is = 
roood. or 41. 35. 4d; which being equal to theGroſs 
of old Subſidy, of this muſt alſo be = the 
Neat of that, or 3. 25. 6d. The new Subſidy be- 
ing 50. per Cent. as well as the old Subſidy, the 
Neat new Subſidy muſt be the Neat old Subſidy = 
11. 25. 6d. One Third Subſidy being + of the new 
Subſidy, the Neat of this Duty muſt be = 4 of the 
Neat new „ and. II. 0s. 10d. Impoſt on 
Tobaccobeing'34.  * * — | 

per lb, theNeatIm- 
poſt muſt be three 
Times the additio- 
nal Duty, 3. 23. 
bd. x 32 9474 
64. Laſtly, the 
Subſidy of 1747 
being 5 J. per Cent. 


Neat add. Duty 
New Subſidy 

One Third Subſidy 
Imp. on Tobacco 9: 


NeatSubſdy 247 3: 
the Neat of this 


Whole D id 22 18 
muſt be equal to 5 : £2 


the Neat new Sub- 1 | 
dy z whence, by adding theſe ſeveral Duties toge- 
an as is here annexed, the-whote Duty 221. 18 x. 
4 

309. Example'$, The old Subſidy is always to be 
pad at Entry, but the other Duties may be bonded, 
(that is, Bonds may de given to pay the other Duties 
in 18 Months to commence at the End of 30 Days 
trom the Date of the Entry) and this is what Mer- 
chants generally do; but in this Caſt they have but 
151. per Cent. diſcounted out of the Groſs of thoſe 
Duties which-they bond. Now in this Caſe let it be 
required to find the Duties of 1000 W of Britib/Plan- 
tation Tobacco imported? een 


| 7. 
Neat Old Subſidy 3: 
32 
3: 
1: 
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—_ FELLOWSHYP/ > 
Sorin. Comparing the Operation here annexed 
with the laſt Free, the SY of ERR will 


r ap. « — , 

bo Near old Subſidy 3 * : '6 peid 

Neat additional Duty — 3 
Neat new Subſidy; . 3: 10:10 


Neat one Third Subſidy 1: 3: 7 I 
Neat Imp. on Tobacco 10:12; 6 
| NAB 1 3 


Duties ſecured 22: 82 74 


For 151. per Cent. O: 12 
Neat new Subſidy, Cc. 3:10: 10 


— 
— 


CHAP: XVIIL- 
SIMPLE: FELLOWSHI 7. 


310 ELLOWSHIP is the "Rule by which 
when two or more Merchants trade 
ther, we divide. the Gain or Loſs, in ſuch Proper 
tion. that each Merchant may have, or bear, ſuch 
Part of the Gain or Loſs, a5, is. conſiſtent with right 
Reaſon. folvabl 
311. Fellowſhipis divided — oct fimpleand is the f 
compound. Simple is that which we intend to treat of W 314. 


i Ms ak and is, when either MC” or Wl hire a! 
þ imes 


| 
| 
| 
| 
| 
| 
| 


> will 


equal ; and, therefore 


FELLOWSHIP. 
Times of their ref] 


„may be properly divided into 
two Caſes. | . 

312. Caſe 1. When the Stocks are unequal], but the 
Time of their Continuance equal, . 
In this Caſe, as the whole Stock is to the whole 
Gain or Loſs, ſo is each Man's particular Stock to 
his reſpective Gain or Loſs. | CT 

For, the Times being equal, we have nothing to 
do with them, — — 2 the Gain or Loſs 
in Proportion to their Stocks. For it is evident, that, 
25 the Times the Stocks are in Trade are 2 if I 


155 


ive Continuance in Trade, are 


put in of the whole Stock, I ought to have + f 


the whole Gain; if my Part of the whole Stock be 
5 my Share of the Gain or Loſs is 4; and gene- 
rally, if I put in of the Stock, I ought to have + Part 
of the whole Gain (or Loſs) that is, the ſame Ratio, 
that the Stock has to the whole Gain or Loſs, muſt 
each Merchants particular Stocks have-to his re- 
ſpective Gain or Loſs ; whence, * as the whole Stock: 
whole Gain :: each particular Stock: its reſpective 
Gain. Q. E. D. | , 

313. Example 1. Two Merchants A and B trade 
in Company; A put in 100% B 150; they gained 
gol: What is each Man's Part of the Gains? ' ' 

Solution. A put in 1001, B put in 150. . 100 + 
150 ="2501. = whole Stock; . as the whole Stock 
2501.": the whole Gain 801. :: As Stock 1007. : As 
Part of the Gain = (by the Golden Rule) 32 J. Then 
the whole Gain 800. — 4's Gain 32 l. = 481. + = B's 
Part of the Gain. Or B's Part of the Gain may be 
found by another Stating, viz. as the whole Stock 
250 /: the whole Gain 801. :: s Stock 150/: B's 
Share of the Gain = 481; and then As Gain ＋ B's 
Gain = 921. + 481. = 801. = the whole Gain for 
Proof. Note, There are other Kinds of - Queſtions 
ſolvable by the ſame Method, and ſuch for Example 


is the following. 


314. Queſtion 2. Suppoſe 3 Butchers, A, B, C, 


hre a Piece of Ground for 10. a Year; in which 


A 


N 184. 


t 48. 


156 


make up the whole Rent 10 for Proof. 


FELLOWSHIP. 


A keeps 4 Oxen, B 3» and C 2; what ought each 
to pay of the Rent?:;!ñ;qẽj 1 1 
Solution. Here each Butcher ought to pay ſuch 
Part of the Rent as is in the ſame Ratio to the whole 
Rent that his Number of Oxen is to all the Oxen; 
whence, the Statings are, if (4 +3 + 222) 19: 10/, 
$3 4: 41. 85. 10d; 2978. 5 = what A ought to pay; 
and if 9: 10. :: 3: 31. 6s. 8d. = the Part of the 
Rent B muſt pay; again, if 93-104. :: 2 21.4. 
54d, 19r. + the Money C ought to pay. And As, 
B's, and C's Parts of the Rent, being added up, vil 


31g. Caſe 2. When the Stocks are equal, but the 
Times unequal ; in this Caſe the Rule is, as the whole 
Time is to the whole Gain or Loſs, ſo is each particu. 
lar Time to its reſpective Gain or Loſs. For it i 
evident, that, the Stocks being equal, their reſpeCtive 
Gains ought to be in the ſame Proportion, or Ratio, 
as their reſpective Times. Now it is evident further, 
that it is the ſame Thing in Effect, whether we ſup- 
poſe theſe ſeveral equal Stocks to be put in Trade 
theſe ſeveral Times, or one Perſon to put in the ſane 
Stock a Time S all the Times, for his Gain ought 
to be equal to all theirs; therefore, as the whole 
Time, Sc. as Hove. Q, E. P) .f 

316. Example. Two Merchants A and B put into 
Trade equal Stocks; As Stock continued in Trade 
3 Months, and B's 7 Months. The whole Sum 

ined was 37. 185. it is required to find, how, i 
Reaſon, the Gains ought to be divided betwixt them? 

Solution. Here the Statings may be, if 3 + 7 = 10 
Months: 31. 185. 2: 3 Months: 11. 35. 4 d. 3975-77 
As Share. And if ro Months: 41. 185. {2.7 Months 
: 21. 141. 5d. oqrs. r s Gain. Now, for Proof, 
x]. 35. 4d. 3975. , and 21. 145. 74. 0grs. bes be. 
ing added together, will bring out 31. 184. the whole 
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c HAP. XIX. 


ComeounD FELLowsHTP, or FELLOWSHIP 


417: 2 M PO UN D' Fellowſhip, or Fellowſhip 


with Time, is when both the Stocks and 
their reſpective Times of Continuance are unequal. 

318. In this Cafe the Rule is, multiply each Man's 
Stock by the Time it continued in Trade; then ſay, 

as the Sum of all theſe Products is to the whole 
Gain or Loſs, fo is each particular Product to its 
reſpective Gain or Loſs. The Reafon of this Ruk 
may be thus ſhewn: It is reaſonable, that the Shares 
of Gain or Loſs ſhould be in the ſame Proportion as 
the Intereſt, which might be gained by the ſeveral 
Stocks, put out to Intereſt their reſpective Times, 
at a certain equal Rate per Cent. per Annum. Now that 
the above Rule is agreeable to this Suppoſition may 
taſily appear; for the multiplying the Stocks by their 
reſpective Times may be conſidered as tranforming 
the Nurſlian into another, in which the Gains or Loſſes 
ſhall continue the fame, but in which the ſeveral Pro- 
ducts will be the Stocks put into Trade for an equat 
Time, vg. an Unit of the Denomination of the Time 
multiplied; (for Inſtance, ſuppoſe 51. was put into 
Trade g Months, -5/. x:3 = 154; now it is evident 
15% being 3 Times 31, ought to gain as much in 1 
Month, as 3 l. would in 3 Months) therefore, by Art. 
293, as the Sum of theſe new Stocks (viz. the Sum 

the ſeveral Products of each Stock into its reſpec- 
tive Time) is to the whole Gain or Loſs, ſo is each new 
Stock (viz. any Stock into its Time) to its reſpeCtive 
Caim or Loſs. Q, E. D. 

319. Example 1. Two Men, Aand B, trade in Com- 
pany; A put in 200. for 1 Year, B put in 1004. for 2 
Years; they gained 2401. what is each Man's Share 4 

Se 
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138 


Oxen the whole Lear? 


FELLOWSsRHIP with TIME. 


Solution. Here 2001. x 1 = 200/. and 100! x 22 
200, the Sum of theſe Products 200 ＋ 200 = 400]; 
therefore, as 400/.: : 240). :: 2001, : 120. = 4 
Part = B's Share. And, that this Solution is juſt, is 
evident; for, though B has but half the Stock that 4 
has, yet, if his Money be twice ſo long in Trade, 
which is the preſent Caſe, he ought to have as much 
of the Gain as I. | 1 
320. Queſtion 2. Two Merchants, A and g, trade 
in Company; A for a Year put in 1200, but at the End 
of 4 Months (wanting Money to pay of a Bill) took 
out 1004, B̃ put in at the Beginning 6 Pieces of Cloth, 
each Piece containing 20 Yards, at 5 Shillings pe 
ard: They gained at the End of the Year 80/, 
What is each Man's Part thereof? | 
Solution. Firſt find the Value of the ſix Pieces of 
Cloth, which by the Rule of 3, or Practice, will be 
found to be 207. No it muſt be obſerved that A 
Stock muſt be parted in two, viz. 1201. for 4 Months, 
and 120 — 100 = 201, for (12 — 4 =) 8 Months; 
and, therefore, the Work will be the ſame as for; 
Merchants. Hence, ſince 120 x 4 = 480, 20 x8= 
160, and 30x 12 = 360, we have, as 4801. Þ 1600. 
+ 360. 1000. : 801.7 480). : 381. 85. Sa Part of 
A's Gains; and as 10001. : 801.73 1601. : 121. 165. 
S the other Part of As Gains; whence, 38 J. 85. + 
12 J. 16s. 51 l. 45. As whole Share of the Gains. 
Laſtly, as 1000. : 80. :: 360). : 281. 165. = B's 
Part; and 31 J. 45. + 281. 165. = 80/. = the whole 
Gains for Proof. 

Note, A's Part might have been found by one 
Stating by adding 4807. and 160/. together; which 
we ſhall leave for the Learner's Exerciſe. 

321. Queſtions of the Nature of the following may 
be ſolved by this Rule. Queſtion 3. Two Butchers, 
A and B, rented a Piece of Land for a Year, the 
Rent of which was 10]. Now it is required to find 
how much of the Rent each Butcher ought to pay, 
A having kept 6 Oxen in it two Months, and Ra 


Solution. 


FIVE NuusERsSs. 

Solution. By conſidering the Oxen as their reſpective 
Stocks, we have 62 = 12, and 2.x 12 = 24, and 
thence theſe Statings ; If 12 4 24 = 36: 100. :: 12 
: 34, 65. 8d. As Part; and if 36: 101. :: 24 : 61. 


134. 4d. = B's Part; and 34. 64. 8 d. 4 61. 133. 4d. 


10. for Proof. Nen fe zKit o bogilob 

Note. There are other Kinds of Queſtions given by 
ſome Authors in this Rule, but, as they more properly 
belong to ſingle Poſition, we ſhall refer thither. 

322. Schalium. Though we have in Art. 299. al- 
ready given the Reaſon of this Rule, yet, for the Sake 
of our young Algebraiſt, we will give an algebraical 
Demonſtration, when there are two Partners in Trade, 
and after the ſame Manner it may be demonſtrated, 
when there are 3 or more. te: 
ation. Let the two Partners be A and B let 
a=M's Stock, = the Time of its Continuance in 
Trade; d 's Stock, and c = the Time of its Con- 
tinuance; put x As Gain, g the whole Gain; then, 


bythe Rule of Three Direct, as * a: & :: h: = =B's 


Gain in the Time t; again, as +7 : — ae C 
at; ern bex | 
Js Gain in the Time c; * = 3 and, mul- 


tiplying by ta, we have tax + bcx Tag, , dividing 
|" tad-bc| ta SI 


m WEcDANG: mr” hg y eo $labbc:g:: ta | 


CHAP. Xxx. 
The DouBLE RULE of THREE, or RULE of 
| Five NUMBERS, 


323. HIS Rule is called Five Numbers, from 
its reſolving ſuch Qugſtions as have 5 Num- 
bers given to find a ſixth Proportional; which may 


159 


293. 
+ 296. 


t 56. 
108. 
9184. 


| Five NumBERSs. 
be ſolved by two Statings of the Rui of Three (whence 
it is alſo called the double Ree of Three, or Rule of 
Compound Proportion) which Statings are ſomerimez 
both direct, and ſometimes one direct and one reverſe, 
It ought to be hinted to the Learner, that this Rule is 
not deſigned to ſolve all Quęſtions which can be ſolved 
by two Statings of the Rl of Three, but only ſuch 
as have 3 of the g3 given Terms conjoined together 
as conditional or ſuppoſed; and that the other two 
are Terms of Demand, or upon them the Queſtion is 
formed; and theſe two Terms, with the Number 
ſought, muſt be related, or depend on each other 
as the 3 Terms of Suppoſition. Whence, and by 
caſting his Eye on the following 2ueftions, he will ſoon 
be able to determine at Sight, what Qugſtions are reſolv- 
able by-this Rule. Note, In folvi ee belong 
ing to this Rale by 2 Statings of che Rule of Three, 
make the Anfwer of the firſt Stating the middle Term 
in the ſecond Stating. = te Hoey + 3.5 pd 

324. Example 1. If 1007. in 12 Months gain 50 
what will 2007. gain in 9g Months? 

Solution. Firſt ftate as 1007. : 51. 2: 200). : 10!, 
= what 2007. would gain in the ſame Time that 
1007. gains 51; *.* fay, if 12 Months: 10/. :: 9 
Months: 71. 1os. the Anſwer. Or we might have 
worked firſt by the Time, ſtating, if 12 Months: 
51.7: 9 Months: the Money that could be gained 
' by-xo0!. m:y Months; and then ſaying, as 100). : 
the Sum found by the firſt Stating 42 2001. : the 
Money required. 

_Weſhall hint tothe young Arithmeticianone Thing 
more, as it does not appear to have been taken No- 
tice of by Authors, and it is this: Queſtions of this 
Kind may be transformed into others, which may be 
ſolved by a ſingle Stating of the Rule of Three. For 
Example, in this Queſtion, it is evident, that 12 Times 
100. = 12007. ought to gain as much in 1 Month, 
as 1007. in 12 Months; alſo g Times 200. = 1800/. 
-ought to gain as much in 1 Month, as 200/. in 9 


Months; and, therefore, this Quz/tion mult * the 
ame 


the fol] 
flions oi 
out tak 
to wha! 
five Nu 
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Then p 
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| Frve Numsezrs. 
ame Anſwer as the = If 12007. in 1 Month 


in 5./. what ought 1800 J. to gain in the ſame 
Time ? Here the Stating would be, by the Rule of 
Three Direct, as 12001: 5 1: 18001: l. 105. 
the Anſwer as before. 9 
" 225. Qugliem 2. If 10 Men do a Piece of Work 
in 6 Days, how many Men could do twice ſo much 
in 3 Days? Firſt ſay, if 6 Days: 10 Men ?: 3 Days 
inverſely : 20 Men, that is, 20 Men could do as much 
Work in 3 Days as the 10 could in 6 Days; then 


ay, if 1 Work: 20 Men :: 2 Works: Men, the An- 


ſwer. 


the following Rule is deduced, which ſolves all Que- 


fims of this Nature by a ſingle Stating, and with- -. 


out taking any Notice whether the Queſtion belongs 
to what is uſed to be called five Numbers direct, or 
five Numbers reverſe. The Rule is, of the three Terms 
of Suppoſition let that which is the principal Cauſe of 
Gain or Loſs, Increaſe or Decreaſe, Action or Paſ- 
fon, be put in the firſt Place; and that which denotes 
the Space of Time or Diſtance of Place, &c. be put 
in the ſecond Place; and the remaining Number, or 
that which denotes the Gain or Loſs, Increaſe or De- 


creaſe, Action or Paſſion, be placed in the third Place: 


Then place the two Terms of Demand, underneath 
thoſe of the ſame Name. 

Having thus placed the Terms, obſerve the fol- 
lowing Theorems: 1. When there is no Term under 
the firſt or ſecond Place; multiply the firſt, ſecond, 
and laſt Terms together, for a Dividend, and the 
other two Terms for a Diviſor ; the Quotient will 
be the Anſwer. 


2. When there is no Term under the third Place, 


multiply the three laſt Terms rogether for a Divi- 
dend, and the two firſt for a Diviſor; the Quotient 
gives the Anſwer *. - 

M 327. 


To demonſtrate, or ſhew the Inveſtigation of theſe Ru'es, let 


, g, be the three Terms of Suppoſition, wiz. p = the principal 


Cauſe, 4 = the Time, or Diſtance of Place; g = the Gain or Loſs, 


fc. 


326, From a proper Conſideration of theſe Queſtions, | 
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Five NUMBERS. 


I 


357. Example 1. Queſtion the firſt, being worked ac. 


cording to * Method juſt directed, will and thus: 
| "FF! Months 1 + 81 
100 — 12 —— 5 
200 — 19 
Hence, by the Rule the ſecond, 200 *Y X 5 = 9000 
= the Dividend, and-109 x 12 = 1290'= the Divi- 


„ 


0 


ſor; now goOOl. ＋ 1200. = 741. the Anſwer, 


328. Queſtion the ſecond may be 1olved. thus : 
The Numbers, being placed ac- - Men Days Work 
.cording to Art. 326, will appear, 10—6—1 
as we have here annexed : 3—2 
stan o enten Hence, 


Us 


Ee. ; x, Ys "and * = the 3 other Terms, vi x = the Principal, y= 
the Time, Ec. 2 = Gain or Loſs, Oe. Then, theſe Quantities, 


x being placed as above directed, will ſtand thus, ne MK, 


Now if the Dueſtion is of the Nature of Qualia the Ty thati ls 
if both Statings are direct, we ſhall have p-: S 2 


x would gain, Sc. in the Time 7 * 87 wy 12 S2. Hence 
When there i is no 2 under the third Rut that 4 is, when % f 
required, z = = which is Theorem the ſecond, 

If y be feqjuired, that is, if there be no Term 815 the ſecond 
Place, by! * 7 DDS , we get, by multiplying .by p, HED * 792; and, 


| Grilling by gx,» we have b = wy 25 which is one Pai of N 


the firſt. 
Again, if x be ade mar i is, dhe there is no Term und: 
the firſt Place, then from g yx = zpz by dividing by #9) vs get æ = If 


_, wEich is the other Part of Theorem the firſt. 


Having thus proved the Ruler to be true, and ſhown their Inveſt 
gations, when both Statings are direct, we ought now to prove then 
true alfo, when one Stating is in reciprocal Proportion, and the other 
ay 5 for Inſtance, as are e, of the Nature of Queſtin 
the ſecond, * 


Firſt then, : as f: 5 115 inverſely tþ = the principal Cauſe thit 


Could do as much in the Time y, as þ could in the Time 7 ; then, 


5 3: z ; PE = x. Which, dein the ſame as f above, prova 


| the 7, Le of good in all Caſes. 


Diviſor, 
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"auſe thit 
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Five Nunzfxs. 


Hence, by Theorem 1, 10x6x2 = 120 the Divi- 
dend, and 3 x 1 = 3 the Diviſor, and 120+ 3 = 


40 = the Number of Men, which was required. 
329. 2ueſtion 3. It the Carriage of 1 C. 40 Miles 
coſt 9 Shillings, what ought the Carriage of a Tun 


to coſt for 20 Miles ? | 

| Q Flat 4 nr C. Miles 5. 
The Numbers rightly placed 1 — 40 - 9 

will ſtand thus: | 20 — 20 


Here 1s no Term under the third Place; henee, by 
Thebrem ſegond, 9 * 20 Xx 20 = 3600, and 1 x40 = 40, 
are the Dividend and Diviſor reſpectively ; * 34600 =» 
40 = 90 = the Shillings required = 47. 10s. for 
Anſwer. | 
330. Queſtion 4. If 36 Acres of Graſs be mowed 
by 6 Men in 8 Days, how many Acres may be mowed 
by 36 Men in 38 Days? t | 

, Ko Men Days Acres 

Solution. The Numbers placed 6 — 35 — 36 


in proper Order appear thus: 36 — 38 i 
Now, by Theorem ſecond, 36 x 36 x 38 = 49248 = 


the Dividend, and 6 x 8 = 48 = the Diviſor, and 
_ =1026 the required Number of Acres. 
331. Queſtion 5. If 56 Gallons of Drink ſerve 25 
Perſons 120 Days, how many Days will 100 Gallons 
ſerve 12 Perſons ? 
1 FPerſons Days | Gallons 
Solution. Here the Numbers 25 — 120 — +56 
will tand thus: 12 — — 190 
Wherefore, by Theorem 1, 25 x 120 M 100 = 
300000 = the Dividend, and 56 x 12 = 672 = the 


Diriſor, 300000 = 672 = 446 65 Day, E. I. 
332. Scholium. Mr. Stonehouſe, in his Arithmetic, 

hints, that the Rule we have now been explaining of, 
1s not univerſal ; becauſe, as he ſays, it will not folve 


Weſions which require two inverſe Statings of the 
Kule of Three; and that, tho' it is generally ſuppoſed 
| | NM 2 ſuch 
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of Three, yet he thinks the following Queſtion can. 


200 Men beſieged in a Town, with Proviſion for 
three Weeks, allowing each Man 20 Ounces ye 


&& and were reſolved to make the aforeſaid Proviſion 


+ placed according to the Directions in Art. 326, wil 


Which being read, 8 the Meaning of this 


Y is Queſtion may, by the Method hinted in Art, 324, 


Men 3 Months is = 2000 x 3 = 6000 Men 1 Monti, 
and 4000; Men 6 Months = 4000 x 6 = 24000 Men 
1 Month; whence the 2uc/tion may ſtand thus: Sup- 


24000 Men in it 1 Month, it is required to find hoy 
much each Man muſt eat per Day. Here, by the in. 


6 Months being twice 3 Months, if the Men were equi 
it ĩs plain they muſt eat but one Half, viz. 10 Oz. each 
per Day; but, the Men being double in Number, in 0. 


_ eat but + of 10 Oz. viz. 5 Oz. each Man per Day. 
1 C 


| Frve NUMBERS. | 
Kich a Queſtion cannot be propoſed in the double Ry} 


not be otherwiſe truly anſwered, viz. * Suppoſe 


«« Day, were to be reinforced with 2000 Men more, 


„ laft them 6 Weeks, how many Ounces muſt each 
Man have per Day? Here the Numbers, being 


ſtand thus: 
| Men Weeks Oz. 
2000 — 3 — 20 
4000 — 6 


Rule, will ſignify thus much, If 2000 Men in 3 Weeks 
eat 20 Oz. what will 4000 Men eat in 6 Weeks? But 
this is not the Meaning of the Qugſtion, and therefor 
this Queſtion does not belong to this Rule; conke- 
quently: this is no real Objection to it. Further 
be tranformed into another, ſolvable by one Stating 
of the Rule of Three inverſe, and to which therefor: 
it might have been referred; for Inſtance, 2000 


poſe there is in a Town Proviſion ſufficient to ſerie 
a Garrifon of 6000 Men 1 Month, at 20 Ounces eacl 
per Day; but, it being thought neceffary to har 


verſe Rule of Three, we have, if 6000 Men: 200. 
2: 24000 Men inverſely : 5 Ounces. Note, The abort 
Queſtion might alſo have been ſolved after this Manner 
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Of StvpLE INTEREST. 


CHAP. XXI. 


Of SimPLE INTEREST. 


333. IX HEN any Sum of Money is lent out, 

at ſo much per Cent. per Annum, (that 
is, fo much upon 100 J. for 1 Year, which, accord- 
ing to Law, muſt not exceed 31.) the Money which 
the Lender may demand as his Right, at the End 
of any Time, for the Lending of the above-mentioned 
Sum (called the Principal) is denominated the In- 
tereſt. | | 

334. The Rule of Intereſt is divided into two 
Parts, Simple and Compound. Simple Intereſt is 
that which ariſes only from the Principal firſt lent, 
and the Time it continues lent : Thus, if the Intereſt 
of 1001. be 51. for 1 Tear, the ſimple Intereſt of 1000. 
for 2 Years will be 101; 51. being for the Intereſt of 
100/, for the firſt Year, and the other 51. for the 
Intereſt of 100 J. the ſecond Year. 

We have already ſhewn, in Five Numbers, the 
Method of finding by that Rule the Intereſt of any 
Sum, for any Time; for which Reaſon, we ſhall 
here only lay down a few Rules after the Practice 
+ ; and theſe we ſhall comprehend in two 

es. | 
335. Caſe 1. When the Time is Years, or Years 
and Months, work for 1 Year as in Commiſſion ; 
then (fince for 2 Years the Intereſt muſt be twice ſo 
much as for 1 Year, and for 3 Years 3 Times as 
much, Cc.) multiply the Intereſt for one Year by 
the Number of Years, and work for the Months, if 
any, by taking the Parts the Months are of a 


\ 


Year. 


336. Queſtion 1. What is the Intereſt of 250/. for 
2 Years, at 51, per Cent. per Annum ? 
| 1 L 


M 3 250 
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| 8 Ir eſt RK 7 J. 4 1 | 37 
3 2 for 1 Year = 12: 10 r1 
L. 1215 ö A | * by 2 
EO Anfw. Intereſt for 2 Years mr 
5. 10100 3 0 0 F4 = 55 0 


337. Queſtion 2. Wien zis d Intel: | | 

mm | ntereſt 

75, 6 d. for 3 a 7 Months, at 4. dk — W 
rags A erhintn e cy 4777 ? <Y 


per Annum ? 4 
ts es : 7 #1 J. #5 2:1; 
284: 7: 20 
"1137: 10: © 
IOs. 6 7 4 hy 
C . 12/0: 13:9 ays. 
E 44 3,0 No 
$ 15193 . ah | of ſo] 
. but tl 
d. 11025 Learr 
Sr 
Farthing xj00 —_— 
Intereſt for 1 Year = 1 ts 145 Of 
Intereſt for 3 Years 5755 
17 1 : 
N Months is + of a Year = 4 3. 9 3 340. 
3 Months is f of aYear= 3: 3: F 1 
8 ty at lent 6 ED, [ADE - 3x Princi 
Sum = Intereſt required 45 : 17 © IM due; 
338. Caſe 2. Wh e t e i becom 
tereſt may be f ib the Time is in Days, the In. Part o 
Year by Caſe the ff I by firſt knding the Intereſt for: Ml latere 
by the Rule of Thre and then, the required Intereſt the Pr 
1 ale of Three Direct, ſtating, if thi for the 
in 1 Year be the 1 ng, if the Days 
K ntereſt for 1 Lear ſecond 
8 Money is at Intereſt vill give . , the Days the 
dereſt, en b ive the required ln 17 
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s the 
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393. 


Of CompounD InTzREsST. 
339. Nueſtion 3. What is the Intereſt of 4100. x05. 
for 1 Year and 40 Days, at's l. per Gent per Annum? 


Intereſt for 1 Lear. ; 


Now, if 365 Days : 20/. 105. 64. :: 40 Days 


125 


: 2]. 48. 11d. 39r7s. —= = the Intereſt for 40 Days. 


365 5 
5 20l. 105. 6d. ＋ 21. 4s. 11d. 3 47s. = . 


154. 5d. 34rs. = = the Intereſt for 1 Year and 40 


Days, which was required. - 

Nate, We think Five Numbers as good a Method 
of ſolving this Caſe as any by common Arithmetic ; 
but the Operation by that Rule we ſhall leave to the 
Learner for his Exerciſe. 


— _ * Os 


— — — 
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Of Compound INTEREST. 


tereſt, is that which ariſes both from the 


Principal and Intereſt taken together as it becomes 


340. Orten e or Intereſt upon In- 
due; i. e. when the Intereſt, at the End of the Year, 


becomes due, but is not paid, that Intereſt is made a 


Part of the Principal; and fo the firſt Principal and 
Intereſt of the firſt Year, added together, becomes 
the Principal for the ſecond Year ; and the Intereſt 
tor the ſecond Yeer, added to the Principal for the 
ſecond Year, gives. the Principal for the third Year, 


Oc, ad infinitum, One Queſtion will be ſufficient to . 


ſhew the Method of ſolving this Rule, 
| M 4 | 347: 


153 


168 Of Courounn In rzaksr. 
341. What will 210 l. 5. 64. amount to in 3 
ne 5 


. 5. 2 10 4.x. 
210: firſt Lear 210: 4 6:0 
| 3 Inte - firſt Year 10:10: 2 2 
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Of REBATE, or DiscaunT. 


d. gr. 
1 457 the E 18 1 9 N 


t for the third * An; 11111 : 1 nearly 


& © 3 __— TIS, IT „ 


a The whole fsh . Be. 


Wer 2 — 


Note, Theſe de ger be have been found more 
nn ud Art. _ 


342. Schelm. Tho ugh 5 Law * not allow 
compound Intereſt to chok Perſons] who lend Money, 
yet it is uſed in purchaſing Annuies, freehold Eſtates, 
Ec. which we intend-to explain hereafter in its pro- 
per Place; and ſhall here only obſerve with Mr. Aa- 
aln, that; ** abſtracting from the Reaſon of the Law 
«* (which-may be the Encouraging of Trade, by em- 

« ploying Money that Way rather — upon Intereſt). 
« if aking Intereſt be at all juſt, compound Intereſt 
cannot be unreaſonable. For, if I can demand my 
« Intereſt, when it is due, I may take that Intereſt- 
« Money, and lend it out again upon Intereſt to 
any other Perſon ; why then may I not lend it out 
« 405 to the Perſon who has my principal Sum? 
q _ in Point of Right — it is the ſame 

Thing if I continue or leave that Intereſt in his 
ky Therefore, there is the ſame Reaſon that 
« it ſhould bear Intereſt after it becomes due, as that 
the original Sum ſhould do ſo.“ 


— N — 
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| enen 
Of REBATE, or DIScoux T. 


343. DEA, or DiscounT, is the Rule by 


which we find either what preſent Money. 
will pay a Debt, which cannot be denaanded till ſome 
Time to come, gr what. muſt be dediacted or * 


/ RENATE, or Drscount. 
out of the Debt, at a given Rate of Intereſt per Cent 


per Annum. e 

344. The ready Money that will ſatisfy the Debt, 
is called the preſent North; becauſe, if it was put out 
to Intereſt at the given Rate, for the Time the Dir. 
count is computed, it would amount to the given 
Debt. Wat e el wig 
345. The Rebate, or Diſcount, is the Money which 
is abated, or deducted, in Conſideration of paying 
the Money before it is due. ov | 

346. Axioms. The given Debt leſs the preſent 
Worth is equal to the Rebate, or Diſcount ; and the 
given Debt leſs the Diſcount is equal to the preſent 
Worth; ſo that, one being known, the other becomes 
known alſo by a bare Subtraction. 

347. Scholium. That an Allowance ought to be 
made for paying Money before it falls due (which is 
ſuppoſed to bear no Intereſt till after it is due) is very 
reaſonable; for, if I keep the Money in my own 
Hand till the Debt becomes due, I may, in the mean 
Time, put it to Intereſt, and receive an Increaſe of 
it; but, if I pay theWhole in ready Money, it is giv- 
ing that Benefit to him ; therefore, we have only to 
enquire what Diſcount ought to be allowed. And 
here ſome Debtors will be ready to ſay, that ſince, 
by not paying the Money till it becomes due, they 


may employ it at Intereſt, they think, by paying it 


before due they ſhall loſe that Intereſt, and, for 
that Reaſon, all ſuch Intereſt ought to be diſcounted: 
But here we may reply, that they cannot be properly 
ſaid to loſe that Intereſt till the Time the Debt be- 
comes due arrives; whereas we are now to conſider, 
what would properly be loft at preſent by paying the 
whole Debt, before it falls due; and this can, in 
Point of Equity or Juſtice, be no other than what, 


| being put out to Intereſt till the Debt becomes due, 


would amount to the Intereſt of the Debt for the ſame 
Time. Whence this Rule Find the Amount of 
1001, for the given Time, and then ſay, as that 
Amount is to the Intereſt of 10014, for the given 

X | ime, 


RATE, or Discouvr. 


Time, fo is the whole Debt to the Diſcount re- 
quired *. | | 


348. Queſtion 1. What Diſcount ought there to be 


allowed on paying, in ready Maney, a Debt of 2104. 
105. due at the End of two Years, Rebate being made 
at 51. per Cent. per Amum ſimple Intereſt ?* | 

Solution. Say firſt, If 1 Lear: 51. :: 2 Tears: 101. 
—'the Intereſt of 100/. for 2 Years ; hence 100. 4 
10 l. = 1107, = the Amount of 100/7: in 2 Years; 
whence, by the above Rule, we have, as 1107. : 107. 
2: 2101. 105. : 190. 25. 84. gqrs. very near, = 
the Rebate, or Diſcount ; conſequently, if the pre- 
ſent Worth had been demanded, then 210. 105. — 
191.25. 8 d. 3qrs. = 1 
preſent Worth. 3 

349. Corollary. Hence the above Rule may be 
otherwiſe written thus: As 1 Year, 12 Months, or 
365 Days: the Rate propoſed:: the Time pro- 
poſed : a fourth Number. Then as 1007. 4 that 
fourth Number: that fourth Number:: the given 
Debt: the required Diſcount, or Rebate. 

350. The preſent Worth may be found independent 
of the Rebate, by conſidering, that the preſent Worth 
muſt be ſuch a Sum, as, being put out to Intereſt the 
given Time, would amount to the whole Debt; for 
in ſuch Caſe, and ſuch only, neither Party is wrong- 

| ed 4 


* Demonſtration. Let r the Rate per Cent. per Annum; t = 
the Time; 4 = the Debt; x the required Diſcount; then as 1 
Year : :: # ; rt = the Intereſt of 100/. in the Time z, and . 100 
+ 11 = the Amount of 100/. in the Time :; alſo 100: rt :: 4: 


—* = the Intereſt of the Debt in the Time r ; whine, as 


100 L: 100 5 705 (the Sum which in the Time would 


imoune 80 = the Intereſt of the Debt in the Time 7, which, 


by the above Reaſoning, is =) x. „ 171d =® 100+ x &. 
Cas „ Ico rr 4 | 

which divided by rt x gives ——— = + - whence f a8 100 + 

rt : d: x, that is, as the Amount of 100/. : its Intered for 


ie given Time :: the whole Debt : the Rebate. 2. E. D. 


917 75. 3d. 197. = the 346. 


185. 


+ 108. 
1 184. 


472 


RERBATE, er DiscounrT. 


ed; becauſe, if either the Perſon who is to receive, 
or he who is to pay the Money, was to put it to 
Intereſt for ſo long a Time, he would have juſt a; 
much to receive as the Debt. Whence it js evident 


the following Rule will find the prefent Worth, uz. 


Find the Amount of 1001. for the given Time; then 
ſay, as that Sum: 1007. 2: the given Debt to the 
preſent Worth. Or, in other Words, as 1 Year, 12 
Months, or 365 Days: the Rate propoſed :: the 
Time propoſed : a fourth Number: Then as 100 + 
that fourth Number: 1007. :: giyen Debt: the pre- 
ſent Worth. TR a 

351. Let it be here required, for Example, to find 
the preſent Worth (or = ready Money will pay 
the Debt mentioned in Quęſtion the firſt, viz.) of 
2101. 105. due at the End of 2 Years, Rebate being 
made at the Rate of 51. per Cent. per Annum ? 

Solution. Say firſt, if 1 Year : 5 4. : 2 Years: 
107. = the Intereſt of 1001. for 2 Years ; hence 1000. 
is the preſent Worth (or which is the ſame Thing, 
would diſcharge a Debt) of 100. + 197. = 110ʃ. 
payable at 2 Years End. Conſequently, as 1107. : its 


preſent Worth 1007. :: 210/. 105. : 191. 75. 3d. 197, 


nearly = its preſent Worth. Q, E. I. And, if theDiſ- 
count be required, 2107. 10s. — 1911. 75. 3 d. 3 n. 
191. 25. 8 d. 3qrs. very near, = the Diſcount as before. 
352. Scholium. As this Rule is of Uſe in diſcount- 
ing Bills paid before they are due, it may not be im- 
proper to obſerve in this Place, (though ſomething 
foreign to our preſent Deſign) that, according to 
Mr. Clare, in his Youth's Introdufiion to Trade and Bu- 
fineſs, ** the Uſance or Ufage of Merchants, with Re- 
« ſpect to foreign Bills of Exchange, to and from 
« London to Rotterdam, Antwerp, or any Part of the 
« Low Countries, is one Calendar Month after the 
&« Date of the Bill; double Uſance two Months, 
« &c. Uſance from Hamburgh, Copenhagen, Stock- 
% holm, Lubeck, Straſburgh to London, and contra, is 
« alſo one Month; tho? Bills from thoſe and other 
* diſtant Places are commonly drawn payable are 
| | 0 « Sight, 


age of Mexcnants. 
« Sight, becauſe of the Uncertainty of their Arri- 
« val. Uſance from London to Liſbon, or Madrid, is 
« two Months; to Leghorn, Venice, or any Part of 
« the Levant, is three Months, and contra. 

« After Bills of Exchange become due, whether 
« inland or foreign, payable at Sight or otherwiſe, 
« there are, by Cuſtom of Merchants, certain Days 
« of Grace allowed the Accepter over and above the 
« Time preſcribed by the Bill, which are more or 
« leſs, according to the Uſage of the Country where- 
« in they are to be paid; as, in Rotterdam, they al- 
« low three Days; Rouen, five; Paris, ten; Ham- 
« burgh, twelve; Antwerp and Madrid, fourteen; 
« and London always three : And, on the third Day, 
before Sun-ſet, Payment muſt be demanded on 
« the Part of the Preſenter; and, if not complied 
« with, the Bill muſt that very Day (being the ut- 
«* moſt Time allowed by the Law for that Purpoſe) 
« be noted, in Order to be proteſted for Non-pay- 
«© ment. | | 

« If a Bill fall due on a Sunday, or other great 
% Holiday, it is to be demanded and paid, or pro- 
« tefted, the Day before.” | 

353. Qugęſtion 2. Suppoſe a Bill of Exchange for 
6001. dated at Antwerp the 19th of September 1752, 
ar double Uſance, is accepted at London, and Pay- 
ment offered the Second of November, 1752 : What 
Money muſt be then received, Rebate being made 
at the Rate of 6/7. per Cent. per Annum ? 

Solution. In September there remain 11 Days, Oc- 
tober 31, November 19, Days of Grace 3, the Sum 
of thoſe Numbers is 64 Days = the Time the Bill is 
due; but Payment is offered in 11 4+ 31 + 2 = 44 
Days, . 64 — 44 = 20 Days = the Time the Bill 
is paid before due, for which Time the Diſcount is 
to be computed ; and therefore the firſt Stating is, 
If 365 Days: 5760 Farthings (= 6/.) :: 20 Days 
: 315 Farthings nearly, and the ſecond, as 95315 
Farthings (= 100. + 315 Farthings) : 96000 Far- 
things (= 100/.) :: 576000 Farthings (= _ 

1589 . 


173 | 
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889 l. on. gd. nearly, = the preſent Worth, or 
Money to be received. 2. E. I. | 
334. We have here only treated of ſimple Intereſt, 
becauſe, as has been already hinted, the Law does 
not allow of compound Intereſt herein. We have 
only one Thing farther to hint before we put an End 
to this Chapter, and that is, that, in paying a Bill be. 
fore it falls due, the Payer ought to be well ſatisfied 
(in his Mind) that the Receiver is not likely to fail 
ſhortly, becauſe, if the Receiver . ſhould fail before 
« it falls due, he will be liable to pay it to the Re- 
c mitter's Order a ſecond Time.“ 


* 
X "fl , : 1 . „ 3. ** 


C HAP. XXIV. 
FAO of PAYMENTS. , 


355.T7 CATION, of Payments is a Rule by 
which when ſeveral Debts are payable ar 
different Times (and are not. ſuppoſed to bear Inte- 
reſt till after the Time when they become due) we 
may be able to determine ſuch a Time for Payment 
of all the Debts, that neither the Debtor-nor Credi- 
tor may be wronged thereby; and the finding ſuch 
a Time is called equating the Times of Payment, or 
reducing them to one. b 
356. The common Method of working this Rl, 
is, to multiply the ſeveral Sums by their reſpective 
Times, and to divide the Sum of all theſe Products 
by the whole Debt, and the Quotient, thence ariſing, is 
7 the equated Time, for Payment of the whole 
er YO 
357. Example. Suppoſe A owes B 2051. .to be paid 
in 2 Years, and 200/. to be paid in 1 Year; what is 
the proper Time for paying the whole Debt (to pre- 
vent the Trouble of two Meetings) at the Rate of 
51. per Cent, per Annum, ſimple Intereſt? | 
Solution. In working this by the above common 
Method, we have nothing to do with the Rate of In- 
1 tereſt, 
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BARTER the firſt Sox r. 


tereſt, but work thus, 205 x 24 (the Months in 2 
Years) = 4920, and 200 x 12 (the Months in 1 Year) 
2 2400; then 4920 + 2400 = 7320, and 205 + 


200'= 405. Laſtly, 7320 ＋ 405 = 18 5 Months | 


=I Tear 6 Months and of a Month, for the An- 


ſwer. | * 

358. Scholium. Though the above Method is that 
which is commonly uſed, and taught, in moſt arith- 
metical Books and Schools, it is not true; however, 
we ſhall not here tire the Reader's Patience, by ſtay- 
ing to demonſtrate the Fallacy of this, and ſome other 
Methods, given by arithmetical Writers, for ſolv- 
ing this Rule; for, when we give the true Solution, the 
Demonſtrating of that to be true will be a ſufficient 
Demonſtration, that the above, and all other Me- 
thods which do not agree with that, are falſe. Far- 
ther, amongſt all the Treatiſes of Arithmetic which 
have come to our Hand, (and theſe not a few) we 
do not remember to have met with any true Solution, 
fave one, by the laborious and learned Mr. Malcolm; 
but as neither this Gentleman's, nor our own Solution, 
could be underſtood by the Learner in this Place, 
and as an accurate Solution is but of little Moment in 
Buſineſs, - we ſhall defer giving a true Solution, till 
we treat of Decimal Arithmetic, 


— 8 8 


C HAP. XXV. 
BAR TER, be fit Sok r. 


359. DART ER is the Rule by which Merchants 

proportion the Prices, or Quantities of their 

Goods, in ſuch a Manner, that in exchanging them 
neither may ſuſtain a Loſs by ſuch Traffic. 

360. Barter is divided into two Parts, called by 

Authors the firſt and ſecond Sort. Sort the firſt is 


when 


276 


3 the firſt Sokr. 
when the Rate and Quantity of any Kind of Goods, 


and the Rate of any other Kind of Goods, is given 


to find the Quantity of theſe Goods that muſt be ex. 
changed. Note, Both theſe Rules are ſolved by the 
Rule of direct Proportion. 

361, Example 1. Two Men William and Thomas bar. 

ter; William hath 45 Yards of Cloth at 45. 6d. pe- 
Yard; and Thomas has Sugar at 7 d. per 5; how much 
Sugar ought Thomas to give William in Exchange for 
his Cloth ? Bar . 
Solution. Firſt by the Rule of Three direct or Prac. 
rice, find what is the Value of 45 Yards (of Cloth) at 
45. 6d. per Yard, which is = 24304; then, we are 
to find what Quantity of Sugar is equal in Value to 
24394, and we ſay by the Golden Rule, If 7d: 
1 W 2: 24309. : 347 b = by Reduction 3 C. og. 
11 , and of a tb, for the Anſwer.. 

362. Queſtion 2. Jahn and James barter thus: 7eby 
ſells James 100 Dozen of Rabbit Skins, at 15. per 


Dozen; and is to have in Return, of James, Hats of 


two Sorts, wiz. of 5 Shillings and gs. each, and 
of each Sort an equal Number. It is required to 
find the Number of each Sort ? 

Solution, Firſt ſay, if 1 Dozen: 15: : 100 Dozen 
100. = the Value of the Rabbit Skins. Now, 
55. ＋ 95. = 145. the Value of 2 Hats, viz. 1 of 
each Sort. Whence, we have this Stating, if 145. : 
1 Hat of each Sort:: 1005. : 7 45 or 7 + = the Num. 
ber of Hats of each Sort; but, fince there is no ſuch 
Thing as ſelling a Part of a Hat, chn ought to have 
of James 7 Hats of 5 Shillings each, and 7 Hats of 
95. each, and (+ of 5s. and 4 of gs, or + of 5 +90 
of 145. =) 2 Shiltings in Money.—Bur if the Number 
of each Kind was not to have been equal, but in 
given Proportion to each other, then we work as in 
the following Queſtion. 


363. Queſtion 3. Suppoſe two Men Aand B barter 


A has 210 Yards of Cloth at 4 Shillings per Yard, 
which he exchanges with B for Spoons at 35. and Tea 


Spoons at 25, each ; and being w:lling, that the N * 
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ber of large Spoons ſhall be, to the Number of Tea - 
Spoons, as 2 to 5, that is, for every 2 large Spoons 
he is willing to have 5 Tea-Spoons : It is required 
to lind how many Spoons of each Sort A muſt” have 
for his Cloth ? | 
Solution. Firſt 210 Yards, at 45. per Yard, are equal 
in Value to 210 x 4 = 840 Shillings; and 2 Spoons at 
56. 2 x 5 10 Shillings; and 5 Spoons, at 25. each, 
=5 x 2 = 10 Shillings, whence 105. x 10s. = 205. 
= the Value of 7 Spoons, viz. 2 Spoons of the large 
Sort, and 5 Tea-Spoons ; whence, as often as the 
Value of the 7 Spoons, viz. 205, is contained in 840 
Shillings, ſo many 2 Spoons of the larger, and alſo 
5 Spoons of the ſmaller Sort, muſt be taken; ** 840 
+20 = 42 = the Times that 7 Spoons, vix. 5 of the 
leſſer, and 2 of the greater, is contained in the whole 
Number of Spoqns; 42 x 2 = 84 Spoons of the 
large Sort, and 42 x 5 = 210. Spoons of the leſſer 
Sort; and, for Prœof, 84 Spoons at 55s. each = 4205, 
and 210 Spoons at 25. each = 210 x 2 = 4205, and 
and 4205. + 4205. = 8405. the Value of the Spoons 
= the Price of the Cloth as above. 3. 
The Operation for the Number of Spoons, per- 
haps, if found by the following Method, may a 
pears ſomething clearer to the Learner. By 8 
above, 840 Shillings are = the Value of the Cloth, 
and 20s. = the Value of 7 Spoons; *, by the Golden 
Rule, if 20s. : 7 Spoons :: 8405. t 294 Spoons. But 
theſe Spoons are to be divided into two Numbers, in 
the Proportion of 2 to 5 3 whence, by Fellowſhip, as 
14532 7: 29453 2 : 84 = the Spoons of the larger 
Kind ; and as 7 : 294 33-5 : 210 = the Number of, 
ypoons of the leſſer Sort. And 84 + 210-= 294. 
Spoons as above, for Proof. | 
Corollary. Hence follows the Reaſon of the firſt 
Method of Solution. For here in one Stating we are 
to multiply by 7, and divide by 20; and, in the other 
two Statings, we are to multiply the Number that 
comes out by the above Stating by 2 and 5 reſpec- 
tively, and divide by 7; whence, as we are both to 
; mul- 


177 
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Bax rEA the ſecond Sox r. 
multiply and divide by 7, it is plain the Anſwer will 
be the ſame if we entirely omit the Seven, and only 
divide by 20, and multiply the Quotient by 2 and 5 
reſpectively. | 


\ 
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c HAP. XXVI, 
BARTER the ſecond SORT. 


364. JYARTER the ſecond Sort ſhews, if one 
den Man raifes the Price of his Goods, how 
much another ought to raiſe the Price of his Goods, 
to barter with the former. 


365. 9ueſtion 1. A hath Sugar at 64. per Ib ready 


Money, but in Barter will have 7d. perth; and B 
hath Corn at 3s. 6d. per Buſhel ready Money: What 


- ought B to have per Buſnel to barter with 4? 


Solution. Here it is evident, that as 64. : 7d. :: 3. 
64. : 45. 14, the Barter Price of B's Corn. Q, E. I. 
366. Scbolium. It is common amongſt Authors 
to find the Barter Price, in Order to find the Quan- 
tity of Goods that muſt be-given in Exchange ; but 
this is certainly going a round-about Way to no Pur- 
poſe; for, if thePrices are raiſed proportionably, there 
can nothing be gained by either Party by raifing them, 


and therefore it will be the ſame Thing to compute 


the Quantity by the ready Money Prices ; whence, 
for what may be done by one Stating, it-is common 
for-moſt Authors to make two. For Example, if in 
the above Quęſtion it had been demanded, how much 


Corn Bought to give A for a given Quantity of Su- 


, moſt Authors would ſay, firſt, as we have done 
in the above Solution, and then, if 1th. : 7. :: given 


„ ee : the Barter Price of As Sugar; and then, 


if 45. 1d. : I Buſhel :: the Barter Price of A's Sugar: 
the Buſhels of Corn required; making in all 3 Stat- 


ings, whereas there are but two neceſſary; viz. = 


LOSS ad GAIN. 


if 1 W.: 6d. :: the given Quantity: the ready Money 
Value of As Sugar; and then, if 35. 6d.: 1 Buſhel 
: the ready Money Value of As Sugar: the Buſhels 
require. WILLS | 

367. Queſtion 2. A and B barter; A hath 1000 tb 
of Sugar at 64. per tb ready Money, but in Barter d. 
per tb, which he ſells ro B, for which he will have 
w of the Barter Price in ready Money, and the reſt 
in Corn; now B's Corn is 35. 6d. per Buſhel ready 
Money: It is required to find how much in Money, 
and alſo in Corn, B muſt give A for his Sugar? 

Solution. Firſt, find, by the Rule of Three direct or 
Practice, the Value of 1000 tb at-64. and 74. per tb, 
2 251. and 291. 35. 4d. reſpectively; + of which 
aſt, or the Barter Price, is=9/. 145. 5d. 1 gr. nearly, 
= the ready Money to be paid by the Queſtion. Now, 
fince * it is the ſame Thing in Effect, whether we con- 
ſider the Goods fold by the ready Money or Barter 
Price, we ſhall chuſe the ready Money Price; and 
251. — 91. 145. 5d. 1 gr. = I1gl. 55. 6d. 3qrs. = 
the Value of the Corn, and . if 35. 64. : 1 Buſhel {2 131. 
55. 6d. 34rs. : 349 Buſhels and r of a Buſhel. 

Note, The Solutions given to Queſtions of the Nature 
of this, by ſome- Authors, are not true. For they 


take the propoſed Part, here 4, and ſubtract it both 


from the ready Money and Barter Price, and then 
ſay, as the firſt Remainder : the ſecond :?: B's ready 
Money Price : his Barter Price : But this Proportion is 
falſe; for B's ready Money, to his Barter Price, ought to 
be in the ſame Ratio as A's ready Money to his Barter 
Price, and not in the Ratio of the above Differences. 


4 _—. 
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CHAP. XXVII. 
LOSS and GAIN. 


388. FF\HIS is the Rule by which Merchants 
I and others compute their Loſs or 
Gain, It is divided into two Parts; in one the 
Continuance of the * or Goods in Trade 
| 2 3s 
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on each Yard, 2nd * 


LOSS GAIN. 


is not taken into Conſideration, and for that Reaſon 


is called Loſs and Gain without Time; the other, 
becauſe in it we alſo. conſider the Time, is called, 
Loſs and Gain with Time. Both theſe Rules being 
eaſily performed by ſuch. as underſtand the Golden 
Rule, we ſhall be very compendious in illuſtrating them. 

369. Example 1. A Man bought 384 Yards of 
Cloth at 45: 64. per Yard, and ſells it at 55. per Yard, 
what did he gain by it ? 

. Soluticn. This may be ſolved by two « cating, dis 
by finding what 384 Yards come to at 45: 64. per Yard, 
and alſo at 35; tor ft is evident the Difference of 
the Values thence ariſing muſt be the Gain required, 
However, it is better ſolved by one Stating thus: If 
it be bought at 45s. 6d. per Yard, and fold at 5. 
per Yard, there muſt be gained 5 5. — 4s. 64. = 64, 
.*, if 1 Yard : 64. :: 384 Yard 

: 91. 128. = the Sum gained on all the Yards. 2. E. 
3570. Queſtien 2. If a Perſon buys 50 Yards of Cloth 
for 12 how muſt he felt: the Cloth per Yard, to 
gain after the Rate of 10/7. per Cent? 

Solution. Say firſt, as 1007. : (1007. + 100. =) 
110. 2: 121. : 131. 45. = what he muſt fell the 30 
Yards for, *,* fay, if 50 Yards: 131. 45. :: 1 Yard 
2:68; $62, 42 —the Price per Yard. Q, E. J. 

Mate, This 
by firſt finding the Value of 1 Yard, as bought; 
and then finding how that Price per Yard mult be 
raiſed, to gain 107. per Cent. 

See Miſcellaneous Queſtions at the End of this 
Volume. 


OI —_—_ * 2 — 


C 1 A 99 XXVIII. 
Loss and Gain with TIME. 


ee 1, Af I buy Cloth a at 25. 84 
per Yard, and fell it at 25. 10d. per Yard, 
to be paid in 4 Months; what is * per Cin. 
per Fnnum? 


— — — * — 
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4. 


Queſtion might alſo have been ſolved. 
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This may be ſolved by two Statings of the Rule of 
Three direct, viz. by ſaying firſt, as 25. 8 d.: (25. 
10d, — 26. 8 d. ; 2d. 31004. : 6/. 55. = the 
Money gained by 100/. in 4 Months; . ſay, if 4 
Months : 61. 55s. 22 12 Months: 187, 155. the An- 
wer. It may alſo be ſolved by 5 Numbers thus: 
d. 1 of a Year d. 

950% Gray Ml, mem ol. 

24000 —— 3 . 

Here the Blank falls under the third Place, and 
therefore, by the ſecond Theorem of that Rule, we 
2ve 2 X 24000 x 3 = 144000 for a Dividend, and 
32-X.1 = 32 for a Diviſor, and . 144000 > 32 = 
450d. = 187. 155. for the Anſwer, as before. h 
372. Corollary. Hence it appears, that, ſince 1007. 
and one Year are always two of the given Terms, 
any. Three of the other four Terms being given, 
the other may be found by the Rule of five Numbers; 
which we ſhall leave for the Learner's Amuſement. . 


_— 


— 


CHAP. XXIX. 
Of EXCHANGE. 


373. NDER this Head, we propoſe to ſnew 


the Method of computing, what Sum of 
Money ought to be received in one Country for a 
certain Sum of a different Species paid in another, 
with other Queſtions relating to ſuch Exchanges. - 
374. The current Rate of Exchange betwixt any 
wo Countries riſes and falls, upon every Occaſion 
depending, in a great Meaſure, on the Plenty or Scar- 
city of the Coin, c, but the Par of Exchange, that 
is, the real Value of any foreign Piece or Sum, be- 
ing always according to the Weight and Fineneſs 
of the Coin, remains fixed, unleſs a new Kind of Coin 
be ſtruck. | Fo 4 
375. The chief Places, with which England ex- 
changes, being France, Italy, Portugal, Spam, and 
N 3 Hel- 
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Holland, it will be convenient to give a ſhort Ac. 
count of their Money, and, 
| | I. Of France. 

At Paris, Lyons, Rouen, &c. they keep their Accomprs 
in Livres, Sols, and Deniers, which are thus divided: 
12 Deniers I Sol 


20 Sols 1 Livre 7 | 
3 Livres i Crown old, or Crown Turnois 
5 Livres 1 Crown new. | 


The French exchange with the Enghſb by the 
N Crown; the Par of the Crown Turncis is 45, 
d.“ Sterling. 


The Courſe of Exchange between Lendon and Pa- 


ris, October 26, 17 56, was 30 d. per French Crown, 
| | II. Of Hay. 
376. In Genoa, Leghorn, &c. they keep their Ac- 
compts in Livres, Sols, and Deniers. 
At Genoa 5 Livres 7. 6 Fit 
At Leghorn 6 oY = fi Piece of Eight. 

They exchange upon the Dollar, or Piece of Eight, 
the Par of which with England is 45. 6 d. Sterling. 

The Courſe of Exchange, between London and Ge- 
naa, October 26, 1756, was 469. 3 per Piece of Eight, or 
between London and Leghorn 47 d. 5. 

| IH. Of Portugal. 
3577. At Liſbon, Oporto, &c. they keep their Ac- 
counts in Rees, of which 1000 = 1 Mill-Ree. They 
exchange on the Mill-Ree, the Par of which is 65. 
8 d. 2 qu. Sterling. The Courſe of Exchange, be- 
tween London and Liſhon, Oftober 26, 1756, was 55. 
44. per Mill- Ree; and the ſame between Londen and 
O porto. | 
| | TV. 


- * Buglb lauful Silver Cain is called Sterling 5 concerning the 


Derivatien of this Appellation there are various Conjectures, ſome 
deriving from the Eferlings, ſome of whom were employed by King 
Richard the Firſt, .on Account of their ** others from the 
Saxor Word Ste, a Rule er Standard, e. 


/ 


minations, viz, common 
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378. In Madrid, Seville, &c. they keep their Ac- 
compts in Maravedies, Rials of Plate, and Pieces of 
Eight, otherwiſe called current Dollars. | 


Us Note. © 
34 Maravedies _ {1 Rial of Plate 

8 Rials of Plate} = 11 Piece of Eight. 

They exchange on the Piece of Eight, the Par of 
which is 45. 64. Sterling. The Courts of Exchange 
between L and Madrid, October 26, 1756, was 
389. per Piece of Eight. | 

V. Holland, Flanders, and Germany, 
379. In Amfterdam, Antwerp, Bruſſels, Rotterdam, 
H , &c: they keep alſo their Accompts in Flemifb 
Pounds, Shillings, and Pence, or in Guilders, Sti- 
vers, and Pennings. The Flemiſb Pound, Shilling, 
and Pence, are divided like ours, vis. 


12 Pence 7 C1 Shilling, or, as they 
ma = f call it, Schelling. © 
20 Shillings Pound. | 
Note alſo that, 
16 Pennings | 1 Stiver. 
6 Stivers I Hemiſb Shilling. 
20 Stivers III Guilder. 

6 Guilders I Flemiſþ Pound. 
30 Stivers \ '| 1 common Dollar. 
50 Stivers | | Specie Dollar. 

63 Stivers r Duccatoon. | 


#3 
Hence 1 Stiver = 2 Pence Flemiſh, 

They exchange with the Eng on the Pound 
Flemiſh, the Par of which is 385. 5d. Flemiſh = 11. 
Sterling. The Courſe of Exchange between London 
and Amſterdam, the 26th of Ofober, 1756, was 368. 5d. 
at 2 + Uſance, or 36s. 2+ at Sight. It ought alſo 
8 be obſerved, that in n Holland, 

ermany, &c. their Money goes under Deno- 
1 Current or Caſh 
N4 Money, 


EXCHANGE. 

Money, and Exchange Money, or Money of the 
Bank. Their common Money, conſiſting of their 
coarſe Pieces, is chiefly uſed by the poor People, 
But the current Money is a better Sort, and is the 
lawful Money for paying Deb Ins fer the 
Exchange Money, or Money de Banco, it is the fineſt 
and beſt of their Gold and: Silver Coins; and on this 
it is, that the Par of Exchange betwixt Nations is 
fixed, and with this Bills are generally paid; but, if, 
at any Time, it happens that there is not a ſufficient 
Sum to pay the Bills, then Merchants are obliged 
to receive current Money; and, in Confideration of 
its being worſe than Exchange Money, they are al- 
lowed: to receive ſo much per Cent. more than they 
would of Bank Money, as the current Money i; 
worſe than the Bank Money, which is uſually from 
4 * tlg ur Cent T: ei 
30. In Order the better to diſtinguiſh the different 


Caſe 1. To find the Number of one Species of 
Money, that is equal to any given Number of ano- 
ther Species. 1 8 11 tn 
Example, or Quęſtion 1, What Sterling Money muſt 
be paid in London to receive in Paris 500 Crowns, 
Exchange; at 45. 4d. per. French Crown? 

Solution. By the Rule of Three direct, it will be, 
if 1 Crown: 45. 44; 2: 500 Crowns: 108 J. 65. 84. 
Note, It may alſo be worked by Practice. 

381. Nugſtion 2. Change 400 J. 103. Sterling into 
Pounds Hlemiſh, Exchange at 335. Flemiſh per Pound 
Sterling? 06 n 97 1197 97 UG 
2 20 Shillings Engliſb: 33 Shillings Flemifo 
2: 8oro Shillings Engi (= 4001. 105,): 132165. 
64. = 6601. 165. 64. Fiemiſh, Q. E. J. 
382. Queſtion 3. Change 550 Guilders, 10 Stivers, 
into Engl Money, Exchange at 33s. 6d. Flemif 
Per . 6—Ifl: in ecard 


i * u- 
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Solution: Becauſe 20 Stivers ='* 1 Guilder, 500 * 379- 


x 20 + 10 = 10010 Stivers, and., 1 Stiver being 
=Þ 2 Pence Flemiſh, we have 10010 x 2 = 20020 
the Flemſþ Pence in the given Guilders and Stivers 
whence we have this Stating, if 402 Flemiſb Pence 
(viz, the Pence in 33 5. 6d.) : 20 Shillings Engliſh 
:2 20020 Flemiſh Pence: 996 and 2 Shillings E 
glilb, = 491. 16s. and 2 of a 2 

382. Hitherto we have ſuppoſed the Proportion 
betwixt the two Species is given directly; however, 
ſometimes it may happen, that the Proportion be- 
twixt the two Species is not given directly, but with 
Reference to a third Species, whence will ariſe ſuch 
Queſtions as the following: Qucſtion 4. How many 


Crowns, at 45. 64. Sterling each, ought to be paid in 


Exchange for 100 Moidores, at 27 Shillings Sterling 
e | . | | 
Solution. If 1 Moidore : 27s. 3: 100 Moidores : 
27004. = their Value in Shillings Sterling; . ſay, 
if 45. 64.: 1 Crown :: 27005: 600 Crowns. Q, E. I. 


But, if the direct Rule of Exchange betwixt Moi- 
dores and Crowns had been demanded, then we 


ſhould ſay, if 45. 64. : 1 Crown :: 275. : 6 Crowns 
= a Moidore. 9, E. I. i 


383. Queſtion 5. The Rate of Exchange, betwixt 
London and Paris, being 45. 64. 9" # or 1 French 


Crown, and, betwixt Paris and Amſterdam, 4 French 
Crowns for 20 Shillings Hemiſp; what is the Exchange 
betwixt London and Amſterdam ? 

Solution. Say, if 1 Crown: 45. 64. :: 4 Crowns: 


18s. = 4 French Crowns = 205. Flemiſh, *.* the Rate 


of Exchange, according to the above Suppoſition, is 


18 Shillings Sterling for 20 Shillings Flemiſh. 


384. Sometimes the Proportion or Rate of Exchange 


may be given betwixt one Country and another, betwixt 


this other and a Third, betwixt this Third and a Fourth, 


Cc. to find the Exchange betwixt any two of theſe 
Countries directly. This may be done by the Rule of 
Three, and the Number of Statings will be 2 fewer than 


there are different Species of Money ; an Example will 


t 379. 
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make this lain. Queſtion 6. If the Exchange betwixt 
Landon and Anſterdam be at 11. Sterling for 32 Shillings 


Flenſ ; and betwixt Amſterdam and Liſbon 8 Shillings 
Flemiſh for 1 Mill-Ree, and betwixt Liſbon and Paris 
500 Rees for 1 Crown; what is the Rate of Ex- 
change betwixt London and Paris 
Solution. Say firſt; if $ Shilling: Flemiſb: 1 Mill- 
Ree:: 32 Shilkings Flemiſb ( 1 J. Sterling per Queſticn) 
: 4 Mill-Rees = 1. Sterling; . fſay again, if 500 
Rees: 1 Crown :: 4000 Rees (= 4 Mill-Rees = 11, 
Sterling by the firſt Stating): 8 Crowns = 11. Ster- 
ling, i. e. the Rate of Exchange betwixt London and 
Paris, is 8 French Crowns for 11. Sterling. Q. E. I. 
Mie, In ſolving Queſtions of this Nature, it is com- 


mon, for the Lean Anſtrden Lifton | Paris 
more ready If i]. = 325. x AY 
Perception, to 84. = 1000 Rees 
lacethe Num 3500 Rees = 1 Crown 
r —— 
Bion as in the 1 J. 325. = 4000 Rees 8 Crowns 
Margin. And Fe Ae i4 *4 „ 


then, under each Column to place the Number of 
each Species equal in Value to the given Number of 
the fifſt, as they come out by the above Statings; 
and then may be ſeen, by Inſpection, not only the 
Rate of Exchange betwixt the firſt and laſt menti- 
oned Place, but alſo betwixt any two of them. Hence 
alſo it 1s evident, that the Number of Statings is one 
fewer than the Number of given Equations. 

385. From what has been ſaid, with a little Con- 
ſideration, may be eaſily deduced à Rule for finding, 
by only one Diviſion, how many of the laſt Specics 


are equal to the given Number of the firſt, vix. Mul- 


tiply continually all the Conſequents, i. e. the Num- 
bers on the Right-hand of each Equation, for a Di- 
vidend; and the continual Multiplication of all the 
Antecedents, (viz. all the Numbers on the Left- 
hand of the Sign of Equality) except the firſt, will 
give the Dviſor. 5 

| or 
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For Example, in the above Queſtion, 32 * 1000 12 
32000 = the. Dividend, and 8 x 300 400 = the 
Diviſor, and 32000 = 4000 = 8 Crowns as above. 

Note, If it be required how many of the laſt Spe- 
cies are equal to 1 of the firſt, then it is evident we 
muſt divide by the Number of the firſt, unleſs as in 
this Example it be an Unit. oa te 

The Reaſon of this Rule will be ſufficiently ſhewn 
by hinting that it appears, from the above Statings, 
that the Conſequents are the middle Terms, and 
therefore to be multiplied ; and the Antecedents are 
in the firſt Terms of the Statings, and conſequently 
by the Golden Rule Diviſors. > 

386. Since, as often as one Number is contained 
in another, ſo often muſt the + of that Number be 
contained in that other, and ſo often muſt 4 of that 
Number be contained in that other, and generally 
ſo often muſt + Part of that Number be contained 
in = Part of that other, it follows, that, if both the 
Diviſor and Dividend can be divided by one and the 
ſame Number, the taking their reſpective Quotients 
for a Diviſor and Dividend will -produce the ſame 
Number for Anſwer ; and hence the Rule in. Art. 385. 
will frequently admit of confiderable Contractions; 
for, if any of the Antecedents are the ſame as ſome 
of the Conſequents, thoſe Numbers which are the 
ſame in both, may be omitted, and only the Pro- 
ducts of the remaining Numbers be taken for the 
Diviſor and Dividend. Or if any two Numbers, 
one in the Antecedents, the other in the Conſe- 
quents, can be divided by one and the-ſame Num- 
ber, they may, and their Quotients be taken for 
Factors, inſtead of the Wholes, in finding the Di- 
viſor and Dividend. | | | 
For Example, in the above Quęſtion the Conſequents 
are 32, 1000, and 1, and the Antecedents 8 and 500; 
here both 32 and 8 can be divided by 8, which being 
done, the Numbers will be 4, 1000, and 1 for the Con- 
ſequents, and 1 and 500 for the Antecedents; but, 
here being x in each, we may omit the 1, and * the 

* um- 
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Numbers are 4 and rooo for the Conſequents, and 


500 for the Antecedent; but here 1000 and 500 can 


be divided by goo, which gives 4 and 2 for the Con- 
fequents, and x for the Antecedent; now 4 x 228 
for the Dividend, and the Antecedent 1 = the Divi- 
ſor, and conſequently 8 the Anſwer, as above. 
Note, The Rule we have been here illuſtrating, 
with Relation to Coins, holds good alſo in comparing 
Weights and Meaſures. And note alſo; that, after 
the Rate of Exchange is found, if it be required to 
find the Value of any other given Number in the firſt 
Place, in Species of the laſt Place, or the contrary, then 
it is eaſily done by one Stating of the Rule of Three, 
as is ſhewn in the three firſt Queſtions of this Rule. 
387. Caſe 2. Of Queſtions concerning Allowances 
to Factors and Gain or Loſs in Exchange. 
. Dueſtion 7. Aof Londondraws upon Bok. Paris, for 400 
Crowns, at 45. 64. Sterling per Crown; ſome Time af- 
ter, B redraws upon A, at 48. 4d. per Crown; with Pro- 
viſion at 1 per Cent. and 6 Crowns Brokerage: It is re- 
quired to find out how much A muſt remit, and alſo 
which has gained, and how much ? 
Solution. Firſt we ſtate, as 1 Crown: 45. 64. :: 400 
Crowns: gol. what Bpays, valued in Pounds Sterling. 
Now, to find what A pays in Return, ſay, as 100: 1:: 
400 Crowns: 4 Crowns = the Proviſion; 400 + 
4 + 6'= 410 Crowns = the Value 4 muſt pay; , 
as 1 Crown: 4s. 4d. :: 410 Crowns : 88/7. 165. 84. 
Sterling = what A remits, *.* 90/. — 88/7, 165. 84. 
= 1. 34 4d. = what A gains. . O03 i 
388. Here it may be uſeful to the Learner to hint, 
1. That, if A had remitted to B, with Orders to re- 
mit ſo much back again as will balance Accompts, 
then, ſince the Proviſion, &c. belonging to B, muſt 
be conſidered as ſo much paid by B, we muſt deduct 
the Proviſion and Brokerage from the Value remitted 
by 4, to know what oughtto be remitted by B. 
2. If Adraws upon B, and ſome Time after wants 
to remit to him ſo much as will balance Accompts, 
it is plain that he muſt add the Proviſion belonging to 
l 5 to 
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B to the Sum he drew on him for, and remit the 
ou Sum. 

If B draws upon A by As Order, then, when 
he Ä to A to balance Accompts, he deducts his 
Proviſion and double Brokerage, and only remits the 
Remainder. 

4. And, in whatever Caſe A draws or remits, the 
Brokerage it may have coſt him muſt be taken into 
Conſideration, otherwiſe the true Gain, or Loſs, will 
not 'be found. 

389. Queſtion 8. Let us ſuppoſe that a London 
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Merchant has Occaſion to remit a ſum of Money to 


Paris, at a Time when the Courfe or Rate of Ex- 


change from London to Paris is 45s. Sterling per 1 
Crown ; and from London to Amſterdam 1 1. Sterling for 
345. Flemiſh; alſo from Amſterdam to Paris 3 5 Stivers 
per 1 Crown. Now as the Merchant has equal Oppor- 
tunities to remit directly to Paris, or to Amſterdam, and 
from thence to Paris, it is required to find which 
would be moſt advantageous to the Merchant? 

Solution. Firſt to find what 11. Sterling is worth at 
Paris, according to the Rate of Exchange with Am- 
fterdam, the Numbers will ſtand thus, 345. _ 
being = 34 x 6 = 204 Stivers : 

London Amſterdam Paris. 
11, = 204 Stivers. 
35 Stivers = 1 Crown 

Then * 204 x I Dividend, and 35 = Diviſor, 
204 ＋ 35 = 5 Crowns = 1/. Sterling. Now 
to find the Crowns = 1 /. Sterling, at the Rate of 4h 
change betwixt London and Paris, we have, if 45. 
Crown :: 205. : 5 Crowns = 1/. Sterling; W__ i 
appears, that by remitting directly from London to 
Paris he would have but 5 Crowns for 11; but by re- 
mitting firſt to Ante dam, and from thence to Paris, 
he would have 5 ++ Crowns perl. Sterling; . by te · 
mitting firſt to Amſterdam, to be from thence remitted 
to Paris, he would gain 32 of a Crown perl. 

390. Here it may not be improper to hint, that, 


if the Perſon at Amſterdam \ is e Proviſion, or 
Broke- 
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Brokerage, that Proviſion, or Brokerage, muſt be de. 
ducted; thus, if he be allowed 4 Stivers per J. Sterling, 
then for every 204 Stivers he is to remit to Paris 
only 204 — 4 = 200 Stivers; and therefore it is the 
ſame Thing in Effect, as if the Exchange from Lon- 
don to Amſterdam was 11. Sterling = 200 Stivers ; 
and therefore in ſuch Caſe, in Working, we ſhould 
make Uſe of 200 Stivers inſtead of 204 above. 
Whence it appears that it may happen, that, though, 
according to the given Rates of Exchange, it may be 
more probable to remit firſt to Amſterdam, yet, if the 
Proviſion, &c. be taken into Conſideration, it may be 
more advantageous to remit directly to Paris. 

390. Sometimes there may be more than 3 Places 
in the Queſtion, and the Rate of Exchange from one to 
another given in a continued Series, (as in Queſtion 
6b) and alſo, from the firſt to the laſt given, to find 
whether it be moſt profitable to remit directly from 
the firſt to the laſt, or to the ſecond, to remit to the 
third, to be remitted from thence to the fourth, and 
ſoon to the laſt. In ſuch Caſe we have only more 
Equations to make Uſe of, but the Method is exactly 


the ſame as above, the Rate of Exchange from the 


firſt to the laſt Place, according to'the Courſes through 
all the Places, being eaſily found by the Rule in Art. 
385. andthen we have only to compare it with the 
Rate from the firſt to the laſt, as in the 8th Queſtion. 
391. 'Queſticn 9. Admit a Gentleman of Londen, 
going to France, in Order to have a Supply of 
Money there ſufficient for his Purpoſe, has delivered 
to an Amſterdam Merchant 1001. Sterling, who has 
ordered his Correſpondent at Amſterdam to remit its 
Value to Paris, after having allowed himſelf æ per Cent. 
for Proviſion; now the Rate of Exchange from 
London to Amſterdam being 11. Sterling = 36 Shillings 
Flemiſh, and betwixt Amſterdam and Paris 60 Pence 
Flemiſh per 1 French Crown, it is required to find 


how much Money will be received at Paris? 


Solution. Say firſt, if 11. : 36 Shillings Flemiſb 2: 
1007. : 3600 Shillings Flemiſh, from which we are 
A 10 N to 


EXCHANGE. 

to deduct + per Cent; . ſay, if 100: 1 Half: : 3600 
: 26 Halfs = 36 = 2 Wholes = 18 Shillings Flemiſh, 
*,* 3600 — 18 = 3582 Shillings Flemiſh, the Value 
of which muſt be received at Paris; . ſtate now, if 
60: 1 Crown :: (3582 x 12 =) 42984: 716 44 
Crowns = the Money that will be received at Paris. 

392. Queſtion 10. Things being as in Queſtion 
the fifth, we would be further informed, at what 
Rate Amſterdam muſt remit to London, to receive the 
Return by Way of Paris, at the aforeſaid Courſe of 
Exchange, and gain 5 per Cent ? 


Solution. By the Solution to the 5th Queſtion, the 


Courſe is 185. Sterling for 20 Shillings Flemiſo; , 
ſince Amſterdam is to gain 5 per Cent, for every 105 
Amſterdam muſt remit but 100, becauſe for every 
100 Amſterdam muſt receiye 105, otherwiſe it could 
not gain 5 per Cent; . ſtate, if 105 : 100 :: 20 Shil- 
lings Flemiſh 19 r Shillings Flemiſh, which Amſter- 
dam muſt remit to London for 18 Shillings Sterling; 
whereas, if Amſterdam was neither to gain or loſe, it 
mt remit 20 Shillings Flemb for 18 Shillings Ster- 
ing. | 
| D 3. Caſe 3. Of Queſtions concerning what is call- 
ed the Arbitration of Exchange. 

veſtion 10. An Order comes to London to remit to 
Paris, at 4 Shillings Sterling per 1 French Crown, and 
to draw upon Amſterdam for the Value, at 34 Shillings 
Flemiſh per 1 1. Sterling; but, at the Time the Order 
arrives, the Rate of Exchange from London to France 
was 45s. 6d. per 1 French Crown: It is required to 
find, at what Rate London muſt draw on Amſterdam, 
to compenſate the Loſs occaſioned by remitting 45. 
64. per Crown, when his Order was only 45. per 
Crown ? 

Solution. Here it is evident, that, in the ſame Ratio 
as 45. 6d. is greater than 45, in the ſame Ratio muſt 
London receive more Flemiſh Shillings than 34, per 
11. Sterling at Amſterdam; . ſtate, if 4 Shillings Ster- 
ling: 34 Shillings Flemiſh 13 45. 6d. Sterling: 38s. 
34. Flemiſh = the Rate of Exchange required for 11. 

Sterling. 


191 


192 


EXCHANGE. 


Sterling. Or the Reaſon of this may appear by on- 


ly reflecting, that, ſince the Paris Merchant receives, 
more than his Order at London, he ought to pay pro- 
portionally more than his Order in Return at Amſeer- 
dam; and. we may ſtate as above, or, which is 
the ſame Thing, as 45. Sterling: 45. 69. Sterling :: 
34s. Flemiſh : the Anſwer as above. Or if 4s. 
Sterling = what he ſhould receive per his Order: 34 
Shillings Flemiſb = what he would pay per his 
Order :: 64. = what he receives per Crown more 


than his Order: 45. 3 d. Flemiſh = what he muſt pay 


more than by his Order, for 1 /. Sterling; . 345; 
+ 45. 3d. = 385. 3d. Flemiſb, for 1 l. Sterling, as by 
the above Method. | 

394. And if the Courſe of Exchange had been 
leſs than the Order at London for 1 French Crown, as 
ſuppoſe 35. 6 d. Sterling for 1 French Crown, then it is 
wh, 5615 that, as the Paris Merchant receives leſs 
than his Order at London, there ought to be proportio- 
nally leſs paid in Return at Amſterdam; *.*, ſuppoſing 
other Things as in the above Queſtion, tlie Stating 
would be, as 45. Sterling: 3s. 64. Sterling :: 34 
Shillings Flemiſb: 295. 94. Flemiſh, to be paid at An- 
ſterdam per 11. Sterling. Ps 

Note, If we had given at what Rate London drew 
on Amſterdam, to find whether the London Merchant 
had followed his Order, then we find by the above 
Method what Rate Zondon ought to have drawn on 
Amſterdam; which if it be the ſame as what the Lon- 
don Merchant did draw on Amſterdam for, he has fol- 
lowed his Order; otherwiſe, he has not; and the Dif- 


| ference will be Gain or Loſs. 


395. The following Tables, on Account of their 
Uſetulneſs, deſerve a Place here, 9 | 


ATABLE 


W 


The old Rix Dollar of Hanover. _ — m — . 8 [18 12 1% 20 2 55. 3 
The double Gulden of the Elector of Hanover. — — — U. 7 18 18 18 3 16 (56. 29 
N.. Gulden of the Elector of Hanover, or Piece of 4. — B. 17 28 10 | 9 1 18 28. 14 
The half Gulden of the Elector of Hanover, or Piece of +. — — 13. 17 4 5 | 4 12 19 4 7 
[The 8 1 — Place of 24M —_ 1413 [tt 2 {| 22 10 |22. 7 
0 or of 2 roſh, now 

ie 171 — * wd th, n BY. 40 211 22 917 17 30. 21 
The-Rix Dollar of Mz deburgh. — — — — — . 10 18 12 1/7 16 1 |54. 2 
The Gulden or Guilder of Magdeburgb. — — — 1 44 [14-24 6 28. 65 
The old Rix Dollar of the Elector of Brandenburg b. — . 9. |18 xg [47 19 1 [55 17 
The old Gulden of Brandenburgb, now raiſed from 24 to 26 Manen „ 43 12 4 [9 19 9 20. 41 
The Gulden of Brandenburgh, or Piece of 5. — — — . 43 [it 23 | 8 23 6 37. $1 
The half Gulden of Brandenburgb, or Piece of +. — — V. 43 5 13 4 11 14 |13. 9 
The Gulden of the Elector of Saxom, or Piece of 3. — — . 41 f 3 [9 114 28. 12 
The old Blank Dollar of Hamburgh. —— _ —|W. 8 18 9 / 17 4 |54. 92 
The old Rix Dollar of Lubec. — _ — V. 8 4/18 16 / 22 17 |55. 54 my 
The four Marks Piece of Denmark, of coarſer Alloy. — —|W. 61 14 8 fro 9 10 32. 23 8 
The four Marks Piece of Denimerk, of _ Alloy. — — V. 21 11 13 40/10 11 5 32. 45 
The eight Marks Piece of Sweden. — _ — Stan. 20 20 62. 
The four Marks Piece of Sweden. — — — — V. 58 13 12 9 23 7 30. 92 ; 
The two Marks Piece of Sweden. — — — — 6 19 
The old Dollar of Dantzick. — _ — . 10 4/18 g % 12 4 (64. 27 | 
The old Rix Dollar of Thes oier Dewaick. — |. 12 [18:8 / 8 16 [53.85 
The Rix Dollars of Sigiſmund III and Vladiſiaus IV, Kings of Poland. — H. 10 8 9 |17 13 14 [54 4 
The Rix Dollar of the late Emperor Leopold. — — — V. 10 2018 9 1% 12 4 |54: 27 
The Rix Dollar of his Predeceſſor Ferdinand III. — — V. 10 218 9g 17 12 454. 27 
The Rix Dollar of Ferdinand, "Archduke of Auſtria. — — L. 10 418 5 17 8 7 63. 78 
The Rix Dollar of Ba#ll. ds — — — V. +118 18 4/18 3 6 156. 24 
The Rix Dollar of Zune. a * 8 3 W. 13 fis 1 116 23 13 |52: 56 
The old Ducat of Venice, with the Wor Ln enetus upon it; a Piece o 4 ; 

6 old Livres, afterwards n, 1 think, to 6 Livres 1 e ; *. 23 +114 Finnen 
The Half Ducat. _ "ed 98 23 27 7 ] 6 12 18 (20. 25 
The new Ducat, with the Number 124 6-0” it, Ggnifying 147 9225 or 6 . 8 | 
Livres 4 Sols de Picoli. Reo '® 
The Half thereof. | 
The Cruſado Croiſat, or St. Mark of Venice, with the bs 140 upon} } i 

it, ſignifying 140 Sols, or 7 Livres de Picoli. — 11490 $. 
The halt Cruſado of the ſame Form. — | _ _ 10 2 
he quarter Cruſado of the ſame Form. | — — — is i | | 
Another Coin of Venie . — — = 46: 1197 10 [13 19 8 42. 8 
{The — ntl . Cl os — 13. 6 | 3 15 |-3 17 7 LE | 
f ucat co "ry | 
* | 100 Grains e derte 8 . Solas to 10 Carlins, 0 12 " 4 o 2113 T 40. 43 


TABLE of COINS. 


| | | Aſſay Weight. Stand. wrt. 


The Rix Dollar of Frankfort. 
The Rix Dollar of the Elector Palatine of the Rhine * l before 


Foreign Silver Coins. * a. due, gr. | dw. gr. mi. |. 
The Piaſter of Spain or Seville Piece of 8 Rees, OE to 10. — — F. 1 17 12 / 10 2 64. 
The new Seville Piece of Eight — — — 79. 1 114 13 21 15 42. 11 
The Mexico Piece of Eight. — — — — . 1 |17 10 4% 8 14 |[53- 83 
The Pilar Piece of Eight. — 11 9 [17 9 53. 87 
The Peru Piece of Eight, coarſer but * uncertain Alloy. quand 45174 — 
The old Ecu, of France, or Piece of 60 Sols 1 urnois. — — 1 17 12 [17 10 2 [54- 
The new Ecu or Piece of 5 Livres, or 100 Sols. — — . 1 419 144/19 11 12 oo. 39 
NV. B. The Kr of France ſhould be 2dwts. worſe by Law. . Sea 70 | ; 
he Cruſado ugal, or Duca marked and raiſe 
3 Fenn, * now ad 6d $9 4 ln 115 [24-31 
The Patacks, or Patagons, of Portage}, worth 300 Rees, now marked and] | | | | 
raiſed to 600. | 
The Ducatoon of Handen, 0 or Piece of 60 Sols r. _ —[B. 4 2/20 22 [zr 8 2 66. 15 
The Patagon of Flanders, or Croſs Dollar, or Piece of 48 Patars. — V. 12 18 x / 1 13 2. 91 
The Ducatoon of Holland, or Piece of 63 Stivers. — 13. 3 22 21 fz 3 15 (5. 59 
The Patagon Leg Dollar, or Rix Dollar of Holland, or piece of 50 Stivers. . 14 18 16 20 17 [52. 28 
The three Guilder Piece of Holland, or Piece of 60 Stivers. _ . 2 |20 8 20 3 12 |62. 46 
The Guilder Florin, or Piece of 20 Stivers. — . 2 [6 184| 6 17 1 20. 8 
The ten Schelling Piece of Zealand, or Piece of 60 Stivers, — W. 2 20 6 [zo 1 13 (62. 21 
The Lion Dollar of Holland, or 7% t the Ducatoon. — . 44 / 14 4 2 7 (43. 7 
The Ducatoon of Cologn. - = — 3. 3 20 18 27 15 65. 2 
The Rix Dollar, or Patagon of d — — 13 118 16 22 14 |52. 53 7 
The Rix Dollar, or Patagon of the * Ley. — W. 12 |17 22 4/16 22 5 (53. 48 
The Rix Dollar of Mentz. 1 . 6 2/18 8 17 19 18 [55 27 
W. 9 is 8 / 14 44. 53 


1620. "4% . 


LLILIII III 


The Rix Dollar of 1 — — — . 6 118 10 11 22 1 |55- 55 
The old Rix Dollar of Lunenburgb. — — W. io |18 11 7 15 2 84. 65 
The old Rix Dollar of Hanover. — — m — W. 8 |18 12 17 20 2 [55. 3 
The double Gulden of the Elector of Bree. — — W. 7 |18 18 18 3 16 |56. 29 
The Gulden of the Elector of Hanover, or Piece of 4. — 3. 17 J 8 10 | 9 118 |28. 14 
The half Gulden of the Elector of Hanover, or Piece of +. — 3. 17 44 5 | 4 12 19 14. 7 
The Gulden of the Duke of Zell, Pieee of 16 Gutz Groſh. — * 43 1 2 8 22 10 22 7 


, r rer 


* 


9 


—— 


2 The double Piſtole of Pope Urban 1634. 


The new Seville double Piſtole. — 4 r — 
The new Seville Piſtole. , — — — — 
The Half and Quarter in Proportion. — — — 
The Doppia Moeda, or double Moeda of Portugal, coined. +. ah 
The Doppia Moeda as they come into __— — — —— — 
The Moeda of Portugal. — 4 
The half Moeda. — — — — 
"The Hungary Ducat. | a wa 
| The Ducat of Holland, coinetl ad Legem ney, — PEE 
{The Ducat of Campen in Holland. 7” 0 — 
The Ducat of the Biſhop of Bamberg. — mand 8 — 
The double Ducat of the Duke of Hanover. — — _ 
The Ducat of the Doke of Hanover. - — — — 
The Ducat of Brandenburgh, — — | 
The Ducat of Sweden. os 35 
The Ducat of Denmark. — 5 — 
The Ducat of - Poland. — — — ö 
The Ducat. of Tranſylvania. aid 


The Sequin, Chequin, or Zackeen of . 
The old Halian Piſtole. | 


The half Piſtole of Innocent II. . 
A ͤ double Piſtole of Placentia. 


Piſtoles of Rome, Milan, Venice, Ann, Bac Geno, Orange Tre beo, 


A Barbary Ducat, 
_ | without any Ethgies or Eſcutcheon. 


[IFIJTA4T 11S 


A double Piſtole of Genoa, 1621. 

A double Piſtole of Milan. 

A ſingle Piſtole of Milan. 

A Piſtole of Savoy 1675. 

Double Ducats of Caſſtile, Genoa, © W Florence, Hungary, and rice. 

Single Ducats of the ſame Places. 

0 Ducats of ſeveral Forms in Germany. 
le Ducats o the ſame Places. 
le Ducats of Genga, © © | 

[ab Ducats of Genoa, Beſancon, and Zuried. '-- 
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| Beſancon. 7 
w Arabic 3 on both Sides in 


of the Dot (.), it is ſo many tenth Parts of a Penny; but, if there are two 


Fig 


preſs ſo many Hundredths of a r. This Tables was computed by Sir Is 
| Maga, Vol. 2 Es | | 
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21 12 
21. 17 
IO 16 
I7 18 
9 7 
9 9 
93 
9 3 
12 9 
8 18 
9 3 
98 
9 3 
8 12 
7 6 
10 7 
16 11 
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113 
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9. 3 
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N. B. The Gold Coins dene been valued when Guineas were at 215. 6d, they are heby cs to the tw 6 Stand- 


| Jew of 2r Shillings. Note alſo, that in the Column or Row of Pence, gle Figure on the right Hand 


ures on the right Hand of that Dot, they ex- 
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The old Spaniſh double Piſtole. — 
The old Sari Piſtoſe. — . 


' Bayſches. — | _ 
The Teſton of . or Piece of 3 Julio's. 
The Dock of Florence and Leghorn, or Piece of 7 Livres or 10 + 


Julio? — — 
The- Julbo of Rome. Wy 
The Piaſter Ecu, or Crown of Ferdinand II, Duke of Ti why, 


The Piaſter Ecu, or Crown of Caſmus III. preſent Duke of Tuſcany, whoſe 3 
Monies are about 4 per Cent. lighter than thoſe of his F ather s; this 


Piece is 8 + Julio's. _ — — 


The Ecu @ Argent of Genoa, or 


The Livre or 20 Sols Piece of Savoy. 
The 10 Sols Piece of _— . — | 1 
A Rupee. wide 4G þ i 


— 

— 
— — 
— 


— — 
— 

—— 
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The half Ducat. — — — 
The Tarin or Fifth of the "owt — — — 
The Carlin or tenth Part of the Ducat. — 


The Eſcudi Ecu, or Crown of Rome, or Piece "of 10 Tulis's; or 7 


f. 


The Croiſat of Genoa, or Piece of 7 + Livres. — — 
Piece of 7 Livres 12 Sols. — 
The Piaſter Ecu, or Crown * Milan. 
The Philip of Milan, a Piece of 7 Livres. 


A Gout Gulden or Florin 70. a Dutch Coin of 28 Stivers. — 
Another Gout Gulden. | — — 4 — 
Another. 3 ; S „ (| ob 
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| i Gold Coins Unworn. 


The old Louis Or. — — 

The Half and Quarter in Proportion. — 
The new Louis d'Or. — — — 
The Half and Quarter in Proportion. — 
The old Spaniſh double Doubloon. — 


The new Seville double Piſtole. — — 
The new Seville Piſtole. — | 
The Half and Quarter in Proportion. 

The Doppia Moeda, or double Moeda of Portugal, new colmth 


The Doppia Moeda as they come into England. 
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296. A' Table of che Coins of ſexitial Countries. 


DENMARK. Silver; Danſch, Ebrew, -GlyckSadtz, 
Hor, Rix: Mark, ; Rix-Ort, Scheſdale. 
FRANCE: Gad; "Crown; Lewidore, Lis, Fol. SHE 
verz. Crown, Groſs, Lis, Petite, Piece, Teſtoon. 
Bilan; Cavalot, Devier, Douzain, Sal. » Copper 5 


Patac, Pite. 7 6 861 elder 
GERMANY ol; 1 Flvein, Obolus, 1 } 
Gould. Silver; Florin, Hongre, Iellotte, Rix- 
Dollar. Bien; Blazg, | Ratze. Copper , Albus, 
Kreuxary.. „Feniv, Ff rt, Sexliag. Rappen 
Swaar, Fryli Ag. id. NETHERLANDS: „ 
lav. Gold; Piſtole. Kere, Carlines;2Croiſate,) 
\Nerlingue, ue, Pucp ugatoon, Florin, Julio, Philip, Scudi, 
eſtoon, Zecchin. Bill; Cavale, Papirole, Pig 
— 5 i Baxocb, Quatrine. . 


Muſkofske, F oluſke, 1 an 4 


katoon, Florin Imperial, Ride, Sovereign. Sil 
ver; Florin, Gulden, Patagen, Philip, Schelling. F 
Billon ; Stuyyer. - Camper; Blanc, Daft, on 


Penning, Stocter. 01 
Pol and. Sitverz Abra, Gioch® On, Haw ** 


Por rug. Gujd; Joannes, Milree, Moidore, Three 
pound- twelve Piece. Silver; Cruzada, Pataca, 
Vintain. Billon; Vintain. Copper; Rez, Vin- 
tain! 424 J. 

PAIN. "Gold x Gaſtellan; Doblon, Piſtole. Silver 4 
Dollar, Piaſtre, Real, Copper; Blanca, Cornado, 

Ochavo, Quarto, Real. 

SwWw ap Rx. Silver; Caroline, Capaliere, Chriſtin, 

Marc. Copper; Alleuvre, Dollar, F OG Marc, 

Mony, an, Whitten, 


r 


Blank, .Carolus, Denier, Double, L Liard, Malle, | 


Muscovv. 4:Copeg. Silver; Tape Coppers, | 
NETHERLANDS. Cold; A ey.Crowp, Doc, Du- 


5 / 
193, 


| of Cones called by different Naurs. 
397. ATobl of Synonymes of Cornvand Monzr, 


Maravedi © 


Abras, Brumm 


Demi: Angel, + 
Demi- Bayeeb, 4 Bayoco 
Demi-Maille, Pie 
Dieci Tarmi, 10 rc 
Denain, Silver Copec 
Denier Groſs, Penning 
Doublon, Doblon 
Styyver-Dollar, Swedih 
Nixdollar 
Turkh Doltar, Abouquel + 
Douzain, Sol 
Gold Ducat, Hongre = 
Duyt, Flemiſh Penny .. 
Eaſterling, Sterling 
Eeu, Eſcu, Crown © 
Eſcalin, Shilling 
Fenin, Penny 
Genouin, Genoa Crown . 
George-Noble, Noble 


. Lub, Serre: 


' „Grieve, Grif 
Gros „Groch, Groſch, Groat 
Bobemia Gros, Blaphace 
—— Iriſh — 
| Juſtine; Venice Ducatoon 
2 udex, A. 


Lundreſs, 
| | Malvedis, Ie 
"Manchs, Mancuſa, Mark 


New 3 

Obole, Maul? 

| Otavo, Oikore: * 

1 Parafi 8 
atar, Patard, Stiqver 

Paullo, Julio 

Penny, Pfenin © 

Peſo, Spaniſh Dollar | 


| Peſo d' Oro, Caftellans 


Pezza, Pezzo, Dollar 
Pfenin, Penny 
Philip, Ride 


Gilder, Florin 


Philip of Milan, Crown 
P aſtre, 


LY, 


A 


aſtre, 


piaſtre, Dollar | 


Noble, 


Of the aft ami fer Coins, Gr. 


5 Piſtole, Doblon | 
Piece of 8 (Reats) Dollar 
Pogeria, Poitevin, Pie 
Pougeoiſe, Pite 
Poy, Flemiſh Penny 
Pundt, Pound 
. 

tile 
Double Quarto, Ochavo t 

Quilo, 9555 

fo Rez, Rea 
Real, Rial 
Real of 8, Dollar 
Double Rial, erer 
Riſer, Half Purſe 
Royal, Ria! 


Seguin, 


, Unite 
Scherif, Zecchin 
Scudi, Orin 
uin, Zeechia 
ecchin a 


Sheckeen, 


| Semipite, x Pite 


Seventeener, German 

rin 
Sixain, +3 Douzain__ __. 
| Sol, Bayoco 
| Solde gros, DutchSchelling 
Sol- lub, Schell; 
Sf, Stephen, trea 


Sultanin, Zerchin 
Thaler, Dollar 


Teſtao, Teſtoon 


Runſtick, Rouftique 4 
398. AT able of the Sv 
x Angel, 3 Angelet, £ 
5 An 50 0 rowh, „ 
775 rr YF reneh)Crown, 
E F Dollar, + tp 


+ (Gold) Ducatoon, + 5 F 
Wa 110 Guinea, + 


Xerif, Zecchin, 


B-DIVISIONS of Corns. 


| Moidore, 2 + Noble, + 
Ochavo, ++ Piſtole, 1 Pite, 
Real, i Shil- 
ling, + Sovereign, 4 Ster- 
ling, 1 Teſtoon, 44 Vin- 
tain, 


Lewidore, + « 1} To r 


| 


Note. For Example of the Meaning of this Table, 


take the firſt Article, which fi 


gnifies that there are # 


Angels and + Angel, as well as Angels. 


399- A Table of Multiples of Cows, 


2 Britiſh Crown Piece 
(Se. ) 2, 4, 6, 15, 30 De- 
niers. 2 Ducat, 1 4, 11, 2, 
4, 8 (German) Groat. 2 4 
Lewidore. 2 Livre. 2, 2, 


4 Moidore. 2 (Elizabeth's) 


3,4, 0, 8, 9 German) Pen- 
ning. 2, 4 Piſtole. 2, 24, 
4,5, 10, 230, 400, 300 Ree. 
2,4, 6, 10, 20, 25 Sol. 2 


Soverrign. 10 Tarin. 2 


ks 5, 12 Vintain, 
Ox 


The 


Scalin, Schelling, Shilling 


"395 


1 FP 
+». nd 
LR 1 


a 33 Of AIS ATT MINI. 
The Meaning of this Table may be illuſtrated by 


© bye Inſtance ; a8, the firſt Article of it; whieh fig- 


nies, that we have not only Crown Pieces, but alſo 
double Crown Pieces, or 4 Picce equal in Value to 

Crowns. — Theſe laſt four Tables were firſt, pub- 
Uſhed in the Genzleman's Magazine, for March 1740; 
from whence, they were printed in Mr. Lowe's Arith- 
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O ATTIISATIOX MEDIAL. - 


400. A LLIGATION, (from the Verb Alge, 


Latin) is the Rule, in. which we ſhew the 
Method of ſolving Queſtions, relating to the Mixing 
of ſeveral Simples, of different Prices or Qualities. 
It is divided into two Parts, Medial and Alternate. 
401. Alligation Medial (which is that we ſhall treat 
of in this Chapter) is, when having given the ſeveral 
Quantities of the ſeveral Simples, and the reſpective 
Rate (i. e. the Price or Quality) we are to find the 
mean Rate of the Compound. And this, it is evi- 
dent, may be found by the following Nule. | 
402. The Rule. Multiply each Quantity by its re- 
ſpective Rate, and find the Sum of theſe Products 
(which will be the Value of the whole Mix- 
ture; therefore) now ſay, by the Golden Rule, as the 
whole Quantity is to the Sum of the Products, ſo 
is any given Quantity to its Rate. Two Examples 
will be ſufficient to illuſtrate this Rule. 2 
403. Queſtion' 1. Admit a Grocer would mix 10 fb. 
cf Currants at 6 d. per I, with 12 th at 4d. per tb, and 


14 , at 54. perth; what is the Value of 1 fh of the 
Mixture? F 


© Solution. Firſt, 10 x 6 = 609. = the Value of rotb 
at 6d. per b z and 12 x 4 = 48 d. = the Value of 12 
Ib at 64; allo 14 * 5 = 794. = the Value of 14 tb 


97 


Of ALL1GATION ALTERNATE. 


at 59. per b; conſequently 60+ 48 + 70=1 34. 
= the Value of 40 4. 12 +:14 = 36 W; ſtare, 
if 36 W : 278d; 43 116 :4d# = 4d. 5} the Va- 
. Mixture. Note, For Proof we'may 
ſtate, if 1: 4d. :: 36 W: Nen = the Value 
——_ if Goldf h 9 
on 2. Suppoſe a Goldſmith melts 

Ounces of Gold, of 23 Caradts fine, hh SO 
of Gold, 20 Carats fine; what Quality would the 
* be of, that is, how oy Caracs fine would 
it be 5 

Solution. — 5X'29 = 1135, and "YO. = 120; 
hence, 120 + 115==235, by 11 (= 5-+6) gives 


*21 rt Caracts fine or, by ſtating, as 11 2225 27 1 
W ne | | 123 


Of ALLIGATION ALTERNATE. Ae 


405. LLIGATION ALTERNATE is, when 


ſeveral Things of different Pets art hot 


to be mixed together, and it iq required to find what 
Quantity may be taken of 7200 Sort, ſo as the Mix- 
ture may be ſold at a given Rate, without either Loſs 
or Gain. In the common Method of working this 
Rule (which we ſhall now 2 , are three 
Varieties or Cafes. 1 Vir | 1 
a - (>| 406, 
0 The Reaſon. of this Method, when lied uh Stole, will 
panty by „dy conſidering that the pot of any Metal muſt 
as the waotity into its Figeneſs ; „, putting 4 Quanti 
any Metal, 1 = its Fineneſs, c = any other Quanti 


1 — its 
Fineneſs, x = the Fineneſs of the Mixture, then __ 3 of a 
is as 4 m, and the Value of c as c, the Value of the Whole myſt 


be as an + cn; but the Value of the Whole muſt be alſo ar'a+c 
XM tam + con a+ Xx „riding hy @ e ve got 


<td 


Quantity er 


+ 
l of — 8 
497 


1 


* 


is given, to find what Quantity may be taken of each 


by * Wewill demonſtrate this Rule to be true, when three Things of 


ALLIGATION ALTERNATE. 
406. Caſe 1. In this Caſe, the Price of each Simple 


Sort, ſo that the Mixture may be ſold at a given Rate; 
neither the whole Quantity of the Mixture, nor any 
Part thereof being limited. ri 
407. In Order to ſolve this Caſe, obſerve this Rule: 
The ſeveral Prices, if they are not all of one Deno- 
mination, being made ſo by Reduction, write them 
down ſeverally one under the other, and to the left 
Hand it is convenient to place the mean Price: Then 
join them two and two together, in ſuch a Manner, 
that a r may always be chained, or linked, with 
2 leſs than the main Rate: Having gone thus far, 
find the Difference betwixt each particular Price and 
the mean Rate, which, being ſet — to thoſe with 
which they are reſpectively linked, will be one An- 
ſwer to the Dueſtiov. Note, they admit of many 


408. Example. Suppoſe a Tobacconiſt would mix 

3 Sorts:of Tobacco, at 54, 7 d, and 8 d. perth; what 

uantity of each Sort may he take, to ſell the Com- 
F 4687 


ot 


The 


Prices are to be mixed; (and, by the ſame Method, it may 
be demonſtrated, for any other Number of Things mixed) in Order 
to which, let a, 5, c, be the three Prices, | ſuch that à is leſs, but 
b and c each greater than the mean Price, which call ; then, theſe 

2 * being qul 


y placed, and their Differences found, according 


Rn 


b — 2 4 — 2 "ag OP 
TDI jr RE 
2 m—a | 

Sum FF7—22< The whole Quantity mixed; this, at n 

Price, comes to bm en = 2am (found hy multiplying by u. 
But the firſt Quantity, at's Price, comes to 4-4 ＋ 2-4 

„ ee Second at þ Price  61-—bg | 

| ©. , Third ate Price g 


e ap | Sam dn memannt 
the Price of the Whole, which is the ſame Expreſſion as that is found 
above, bythe whole Quantity mixed, at the mean Rate. B. P. 


2 
, „ 


ALLIGATION ALTERNATE. 


Tha Quamies «venting = tho fue al 


ſtand thus: 
Are; g 


—+1=3 
— = 
8 —1 and 8 with 5 (he 


and alſo oppoſite to 8, becauſe it ia linked 

then 7 — 6 = 1, which put againſt 5, it 
being joined dere then, oppoſite 0 5, ff 
one Anſwer is 3 W at 2 1 W at d. per 


3 * 

it, and 1 W. at 84. perth; and the whole Quanti 

nen I; 7 

13277 =. — f 

ü NIE 2 - | . 
And s , at che mean Price 

2 = ; 64 nalfo 30 15 

'5Priceofthe whole 20 i 

Here it may be ren char any other Numbers, 


in the Ratio of 3, 1, 1, will anſwer 
for Example, 5% at d, 2 ar7d, and 26 td or 
9 W at 54, ; 2 ac 74, wn a 3D th te whence 
appears, that of ſeve- 
ral Anſwers ; but N od of e but firft 
we . endeavour to ſhew the a ve de ud, 
explained) even without Algebra. 
9. In Order to ſhew the Reaſon of this Rae, in 
y and. intelligent Manner, we ſhall only ſup- 


5 at's Pence, and 


ence per W, to be ſold at w Pence per W. This, 
e to Article 407, will ſtand thus: 


* [Dans LAY, ee at @ Price, : 


and m— Pounds, at & Price. 


Price per id, there is exactly as much gained as is loſt 


by ſelling w— @ Pounds at Price; and conſequently 


there is nothing at all loft or gained by ſelling the 
whole Mare bs the mean Price. For, by ling 


thoſe Pounds which are valued at 4 Price per E, ks 


* 2 Pence per , that is, 


04 — 


Now we affirm, that, by ſelling ö Pounds at „ 


299 


64.) ſay 6=5=1, RP op * 


300 


— — 
2 mx 7 r Pence, upon þ — Pounds; 5 and, 


| by 20 f, 0 thoſe 3: ds, Which are valued at b Pence 


* 95. 


r only; n Rense fir th, we” 'bſe.b — # Pence 
75 on every . e loſe, loſe, on 1 ML; Pounds, m—ax 


bw a» Pence; but b—mxm-ia—im—axib = 
therefore id is as we ha vr aboye afferted. - 2; E. D. 
7 Fafther, this Nui olds good-in all Caſes; for, 
whatqver de the Number of Simples, and with how. 
ever many" orhersrapy. one is linked, as Cite is always 
1 with-a:lefler;;there'is a Balance of Gain and 
oſs, upon the Quantities taken from every Linking 


of two Simples, by the above Demonſtration; and, 


therefore, there muſt be a Balanee on the Whole ; ; afl 


| 15 r- 


: conſequently, ſince the Gains and Lo 


conſe uently, the Rule is, good in all Caſes 

| 7. 0. We habe already Rinkbd, that Dbeftions folv- 
ed b his Ru admit 57 many Anſwers, even in- 
finite; for, having by Art. 407 found one Anſwer, we 
BAY: find e ab we pleaſe, by only mul. 


dividing, . each of the Quantities found 
By Ne. 3» or. 4, Cc. And the Reaſon 
is eyigent, Jor, if to Quantities, of two Simples, 


make a Balance, of Lofs and Gain, with Reſpect 0 
the 7 Bes 2 muſt 50 deuble, or triple, or 2, 
A 4. Part, or in any otherRatio of thoſe Quantities; 
or, if we Jouble th the Quantities, we ſhall make, the 
ains double in thoſe ( antities ' which. ain, and 

: Loſs, double. in thoſe uantities 7 5 ole; and 

S balanced 
ore, by the Suppoſition, the double Gains muſt 
alſo balance, « or. be the d double Loſſes; and, for the 
ame Reaſon, the triple Gains muſt be equal to. the 


triple Loſſes, &c. ad infen.tum. Allo, 2 any Part of the 
Pains muſt, be = the like Part of 


Loſſes. 
.Whence multiplying the Nümkets found b the com- 
mon Bute, by any N 94 75 at Pleaſure, will alſo give 


a irve Antyer;, and t re, ſince there, is an In- 
ity, o of Numbers, php is capable of an-Infinity 
1 Nat ers," ang, . or that Wale Bel Kind ot 


OT unlim ited Problems, of 


TY: 


255 vont are. i Algebraiſts, cal 


-Þ 


| 


ALLIGATION 'ALTERNATY. 


pleaſe, by only multiplying, or dividing, the two 

Quantities belonging to any Pair of Simples chat are 

—— together by one and the ſame Number, and 

ng the other Pairs to remain as at firſt. Whoever 

onde ands the Reaſons in the laſt Anſwers, cannot 
be ignorant of the Reaſons of this. 

412. Caſe 2. In this Caſe the mean Price, alſo the 

cular, Prices of all the Kinds to be mixed, and 

the , Quantity of one Kind, are given, to find the 

Quantities; of the other Ing redients. This Caſe is 

by ſome Authors called Alligation Partial. 

13. This Caſe is ſolved bt finding what Quanti- 
ties would ſolve the Queſtion, if there was no parti- 
cular, Qu ane given, by Cafe the firſt; and then, 
(ſince WW er Numbers in the fame Proportion * 
as alſo anſwer it) we have by the Golden Rule 
this Analogy, viz. as the Quantity found by the firft 
on belonging to the Price whoſe Quantity is given, 

ion, is to that Quantity given, ſo is any 
wy of the Quantities found by the firſt Caſe to 
the Quantity ſought belonging to the ſame Price. Or. 
in other Words, as. the Difference belonging to that 
Price whoſe Quantity is given, is to the Quantit 
given, ſo 5 of e other . to in 


reſpective e ſought. © | 
2 24 Grocer, with - 10th of 


414. Example. 5 
Sugar at 64. ger w, would mix other Sarts of 44. 
5d. And 8 d. per I, and ſell the Compound at 7d. 
per Wi What tity may he take of each Sort? 
': Saingen, The ion will appear thus : 
+. \ Sela MM a. 6h. 


As 3:10:23: 10 &t 46 n. 
+ As 3: 10:21:35 at 5 d. per tb, 
5 , 10052: 64 at 82. per th. 


[10 
5 N= 
74. 5 1 


, 
* 


411. We may obtain as many Anſwers as we 


* 4ob, 


410. 


= For Proof. 


 ALLTGATION * 


1 een e eee 17-5 
„„ 
10 at 10 per w is = 100 
140 at 4 40 Aud 30 w at 54 
| * 5 65 zn 
i at 8 3 = =" 537: alſo, | 
Sum 1 | =210", 3 


475. re * ey be hehbed. that this 88 

e as many different Anſwers (yet all true) as the 
rices can be linked different Ways. Thus the a- 
bove Prices may be linked thus 


N Now as 2b: 105: : 10: eb at 


2 4 i{Andas2: 10 273: 15 W at gd. 
747 0 30Alſo as 2: 10 2: 735 2864. 


3 


10tb at 10d. per 6 is 100 d. * 
8 at 4 — — '= 20 god 45 w ' 
15 t '— H— = 7% U Op 
749 — — en fre” Wo 


— ——— — - 


Som 4503 45 ib its Value 81 


416. Caſe 3. In this da. the mean. Price, with the * 
particular Prices of each Simple, and the — 1 


of the whole Mixture, are to 3 

Jar Quantity of each Simple of the Mixture. Thi ff 

Caſe is * —.— Authors called Alligation Total. Yes 
417 s Caſe may be ſolved by findin 

the firſt, what Quan a — Ln Bots, i aus 

the Quantity of the whole Mixture was not limited; | 91 


and then ſaying, by the Rule of direct Proportion, 

as the Sum of the Quantities, found by He 8 4 4 
is to the whole Quantity given, ſo is each +> gang 
Quantity, found by the firſt Cafe, to its re n 8 
tity ſought. Or, in other Words, as the Sum of all 9 
the Differences is to the whole Quantity given, ſo 
is each particular Difference to its particular Quan- 
of ſought. 


418, 


d. d. 

9 Hu 4 386 5337), 2 Gal 

9 45 at 48 = 462/44) A 30 7 
10 K at 72 = 7715+ 415 or 

Sum 38 Value "1620 ' ny 


W « BY 419. It is evident that this Caſe will alſo give as 
5d. u many different Anſwers, as the Prices can be linked 
| different Ways. 
| 440. What has beeen hitherto ſaid in this Chapter, 
th the Oocerning the Mixing of Simples, of different Prices, 
i equally applicable to the Mixing of Metals, by 
2 taking their Degrees of Fineneſs, inſtesd of the 
Paces. Example. Suppoſe a Goldſmith having Gold 
of 20 Caracts, and of 22 Caracts fine, has Occaſion 
for 14 O. of Gold 18 Carats fine; How much may 
he take of each Sort, and alſo what Quantity of 
Alloy may he put therewith ? 0 
Solution. Here the Alloy, being of very little or no 
Value, in Compariſon of the Gold, is denoted by (o) 
nothing. The Work will be as under: | 


20 18 As 42114 22 18: 602. of 
#322) a eee 6 oz. of 


: 027 2+4=© ſez Carats fine. And as 42: 
42 J14 :: 6: 2 0z. of Alloy. 
Now this Queſtion may be proved by the 1 


\ 


Of. Compounnmne Mepicines. 
_ thod, as that in Article. 448 % however, we he. 


eve: many will be ſatisfied of the Truth of the 
Anſwers to the Queſtions belonging this Ca; 
by-only adding up the Quantities of the Simples, any 
finding ring out the fame Sum as the whols 
Quantity given. For Exampie, in chis Queſtion, 64 
6 ++ 22014: Z r 16-5 UAY be mixed, a 
by the Rueſtian. 1 | » 
421. There as a Rus ig _ agck  Treatiſes a 
Arichmetie,; called, The A. 80 er Virgiun 
which might: have been 8 we hay 
choſtn to mit it. in this Per Hot * becauſe i 
is of no Uſe in Buſineſs, but chiefly becauſe both thi 
and Alligation will be much better ſolved; when 
we treat of unlimited Queſtions in Algebra: Foy, 
whereas the common Methods of working Alligatia 
Alternate, c. find many Times only a few Anſwer, 
and thoſe frequently in broken or fractional Nun. 
bers, Algebra diſcovers all the poſſible Anſwers in Her 
whole Numbers; for which Reaſon, we havę omitted 11 
ſeveral other Things 2 Methods, Mey ben 
have been here given. os 


een XXXII. N we hav 
rr Mepicines, he ih 


N thi Chapter, we intended to ſhew the Uf Wy, A 

| of Arithmetic in compounding Medicines; 
and the Problem which we propoſe to ſolve, is, tolls , 8 
augment or diminiſh a Medicine in Quantity, but, at 
the ſame Time, to retain. the Proportions which the N Bi 
ſeyeral Simples of which it is compounded, have to Wc cj; 
each other. This may be reſolved by the Golden I. Wh. 
Rule, after the ſame Manner as Fellowſhip. 4 2 \ 
423. Example. Balſamum Viride (the green Balſam) W« the 
eng to r. nes is thus made: ind 


g att wed de od via . Linſtel I Cold, 


we te. 
of he 
ais Ca 
ples, and 
e who 
on, 64 
axed, x 
atiſes of 
Rinn 
ve hay 
*caule i 
Oth this 
„ whey 
: For 
ligation 


nſwen 
Num. 
wers in 
Omitted 


| might 


- Of CdirpobimInd MHR s. 


Verdigreaſe in Powder” o 2 rer * 
4 we; | — a Sun 8) lest, "(6 1 
make thepn into a Bala. „ 

Now, Tuppole it was required to 


be taken? =_— —— 7 FF 
Solution. 3 3 = 3 x8, = 24:5. 4, hence, 
e | 

Satings, as 66 3: 24 3 2748 3 1958 Ls 5 bh 
BUNS open no 354 auch San, 
F. And as 66 : 247: 76: 866 alſo as : 

go 419 oh ane 523 ee e 38017 
o ann MM 


40 3 JV133513%8 7097 

ry, | ETD or + 3;  23FE"T. 190 
fence * Linked O r 4 
„Sum Elemi...—..,0: 54; tn; © 
Poder of Verdigreaſe 0.44 r 
Proof Stroh 0 Jo bf 8 3 3 83211 20 e 8 
424. Perhaps it may be expected by ſome, that, as 
ve have ſhewn the Method of augmenting or dimi- 
niſhing. a Medicine in Quantity, ſo as to retain 
the ſame Quality, that we ſhould now proceed 
to ſolve by Alligation Alternate, as ſome ingeni- 
ous Authors have thought they have done, Pro- 
blems of this Nature; viz. © An Apothecary hath 
* 4 Sorts of Simples, A, B, C, D, whoſe Qualities 
* are as follows, viz. A is hot in the fourth Degree, 
B is hot in the Second, C is-temperate, and D is 
* cold in the third Degree ; the Queſtion is to know, 
* what Quantity of each- ought to be taken, to-make 
* a Medicine, whoſe Quantity may be 12 J, and 
* the Quality in the firſt Degree of Heat?” Theſe 
Kind of Queſtions they ſolve by Alligat Aion Iternate, 


e 3 
68 vf Dram. 1 1007 295! 
4 \ J " N 7 


Ee > * * 
+ Te 8 f 


- 


grounding their Solutions on this Principle, that Heat, 


Cold, &c. depend on a Mixture of Ingredients on- 
ly; thus, for Inſtance, they ſuppoſe, that if equal 
| - {Quantities 


. v4 —_— 8 lg" „ g. g gr to zahnung 


+ Lanſeed Oil 60 £495 Mix, aud Bl! 
Gum Elemi — 2 0 2 16 chem 15 
us Toh 
LA 05 


© yas r Fur 9, T's 
the ſaid Balſam, what Quantity of ,ca Simple 


£2 
4 
* 


* * * 
ef 
> - 
- 


true in 2 OY is yet: Dann for not 
giving a Solution by itz) for, if this Hypotheſis bs 
true, then, any two cold Things being mixed, the 
Compound would always be cold, and the Degree 

d would be between the 


of Cold of the 
tuo | gredients. But Dr. Des acy. 


the Compound to boil, 
armoniac, diſſolved in Water, makes the Mixture 
colder, than each fingly. And hence it muſt follow, 
that Heat, Cold, Sc. cannot depend entirely on: 
Mixture of the Simples, bur perhaps on their diffe- 
rent attractive Powers, Size, Figure, and Motion of 
their Parts; but this is not a proper Place to diſcourſe 
more largely on theſe Things. We have only now 
to add, that neither does the Efficacy of moſt 
Medicines depend ſo much on the different De- 
grees of Heat and Cold, as on ſome other Pro- 
perties peculiar to them; and that our Deſign in 
this Scbokum was only to produce ſufficient Rex 
ſon for omitting what ſome ingenious Author! 
have thought they have uſefully inſerted, and 
to ſhew that ſuch Queſtions do not admit of an 
Arithmetical Solution. | 


” ©. . . 
St. — ah. ä * 1 — 


7— id bono 1 een 
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CH AP. XXXIII. 


Of ARITHMETICAL PROGRESSION, or A- 
_ RITHMETICAL PROPORTION continued. 


HEN a Rank, or Series of Number, 
increaſes, or decreaſes, by the pong 
a 


425. 


"the Number of Terms, g = the 


ARITHMETICAL PROGRESSION. 
Addition or Subtraction of one common Num- 
ber, ſuch Rank, or Series, is called an Arithme- 
tical Progreffion ; —.— for Inſtance, 1, 2, 3, 4, 
„Sc. is an Arithmetical 2 — 
by the continual Addition of Uni | 
426. The Number continually a0 ed or ſubtract- | 
ds called by ſome the common Difference, by others 
the Arithmetical Ratio. 

427. To find any Term in an Arichmetical Pro- 

„the leaſt Term, common Difference, and 
Number of Terms, being given. Multiply one 
les than the Number of Places by the common Dif- 
ſerence, to which add the laſt Number, and the 
dum will be the required Term“. 

428. Example. A Gentleman, relating his Travels 
in was aflled how many Miles he travelled 
the firſt Day; to which, to avoid a direct Anſwer, he 
— — took up 12 Days, that the ſe- 

4 Day Day he travelled 3 Miles fewer — he did the 

the third 3 Miles leſs than on the ſecond, 

and nk continued each Day, to the End of his Journey, 

to ride 3 Miles fewer than on the preceding Day, 

and the 25 Day he rode 4 Miles. Whence, * the 

Gentleman, . it is eaſy to compute how many Miles I 
rode the firſt Day ? 

Salmon. By the above Rule, the Operation is thus: 
The leaſt * \ ray of the Series being 4, the _—_ 
mon Difference 3, and Number of Places 12, we 
have 12 —1= 11, x 3 = 33, +4=37 the great- 
eſt Term = the Miles cravelled on the firſt Day 7 
the Learner may be eaſily ſatisfied in, by adding 
to 4 which gives 7, and 7 + 3 = 10, &c. till the ri 


Term, 
429. 


* Let à = the leaſf Term, d = the common Difference, n 
required Term ; then- the Terms 
sf the Series are, a, a + d, a+2d, a+3d £446 — to — 
Terms. Now it is evident by Inſpection, that 

many Times (in any Term) as the Number of Terms from the realty 


and . the nth Term is a + Ni x d = g. 2. E. D. 


+ 47 


in all the Pieces? 


\ GeoMETICAL PROGRESSION. 


449. To find: the Sum of the whole. Progreſſion; 
aha. the total Sum) having the two] Extremes 
and Number of Terms given; the Kult is : The 
Sum. of the two extreme Terms, being multiplied by 
the Number of Terms, will be equal co w/ te 
Sum of the whole Progrefſion?.,. oo 

430. Example. Suppoſe. there 1 Pieces of 
Cloth, the firſt containing 2 Yards;..the Aecond .4 


Yards, the third '6 Kards, and ſo jncreafing zby 


continual Addition of 2: How many Yards 
9” gd ems To 245 
Solution. The of Terms 10% 1 9 
and 91:2 i, 4 2 2 20 2 f the. l Nu umber; 
—— by the above Rule, 20 + 2-5 22, X19 = 220 
Yards= twice the Sum of the whole Pre fie: 
and 220 = 2/2410 Yards (or 2a & 6, 
Number of Terms) =the me che whole Prog 
_— eee ny 07 N ol, gil 21 ffs (bi 


| mc DR eh R b. Hen af Me iQ) 
a eee 8 — 

* CIT, ONS | 1 as 2107 bus 
b NI 


" GroweTR: foals — f wel Gre: 
"METR1CAL PROGRESSION continided. 
HEN 2 Rank, or Serien of — 
increaſes, or decreaſes, by the continua 
M cation or' Dienen * one common Number, 
12 x | q | 1 ſuch 


| 5 Nee e br ern by the OT Addition of the 


common Difference to the leaſt Term, or the continual Subtrac- 


don of the ſame from the greateſt Term; thus a being = let 


Term, d = common Difference, n = Number of 'Terms, g = 
8. 8 s = Sum of all the T „we may exprel 

two Ways, } a. kt a + 2 3d. &c. . 
vir, the Sum of 4 EE 


2 4 —2 j— 3d. We. = 
And therefore, if we theſe two Series together, their Sum muſ 
be = 2s. But it is evident that the Sum of any two . 
ing Terms is conſtantly the ſame, ig. = a ＋ g, and *,* the Sum 
III nine nes Shane PWR gray” 
x n= 28. QED. . 


ripliec 
is call 
Powe 
ed the 

43 
greſſic 
Powet 
from | 
the G 
Progr, 
ferenc 
called 
Ratio, 
Geome 


434 


* This 
Progreſſio 
Multiplier 


And the 


& £ +» 7 


+ GEOMETRICAL PROGRESSION. 


ſuch Rank, or Series, is called a Geometrical Pro- 
greſſion. As, for Inſtance, 2. 4. f. 16. 32. &c. is a 
Rank or Series in Geometrical Progreſſion increaſing, 
the common Multipher being 2. This Series may 
be expreſſed in a decreaſing Order thus, 32. 16. 8 
4. 2, and Here the common Diviſor is 22 Now 
this common Multiplier, or Diviſor, is called the 
Geometric Ratio. 


432. The Ratio multiplied by the Ratio is called 


the ſecond Power of the Ratio; and the Ratio mul- 
tiplied by the Ratio, and that Product by the Ratio, 
is called the third Power of the Ratio; and the third 
Power of the Ratio, multiplied by the Ratio, is call- 
ed the fourth Power of the Ratio, Sc. Sc. 0 25 
433. Any Term, in an increaſing Geometrical Pro- 
greſſion, is equal to the firſt Term multiplied by that 
Power of the Ratio which is denoted by its Diſtance 
from the firſt Term“. (Whence if over the Terms of 
the Geometrical Progreſſion we put an Arithmetical 
Progreſſion whoſe firſt Term is o, and common Dif-. 
ference 1, the Terms of the Arithmetical Series 
called the Indices) will denote the Power of the 
Ratio, in any of the correſponding Terms, of the 
Geometric Progreſſion.) | 
434. Example, 

A Gentleman, as he did ride 

Near to a pleaſant Common-Side, 

Ten Shepherdeſſes chanc'd to meet, 

Driving their Flocks, whom he did greet, 

God ſpeed you well; and may you be 

As happy as you're fair (ſaid he:) 

Proſper your Flocks, and may they thrive 

Tell me how many Sheep you drive ? 

One of the Damſels ſtraight reply'd, 

dir, you ſhall _ be ſatisfy d: 


. 


For, 
* This will plainly appear, by only repreſenting a Geometrie 


Propreflion by Letters, ws. putting a = leaſt Term, r common 
Multiplier, the Indices are O. 1. 2. 3. 4. Cc. 


And the Geometric Progreſſion is a. ar. arr. arrr. arrrr. fc | 


— 


9 
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For, if for one of us you do 
Count one Sheep, for the next count two, 
For the third four, for the fourth eight, 
So doubling at each Maid aright, 
At the laſt Maid the Sum will be 
As many as the Sheep you ſee. 
' Nuere the Number of Sheep; 
- Solution. Here, the Diſtance of the laſt Term from 
the firſt being = 10 — 1 = 9, we have, by Art. 433, 


the laſt Term =2x2%2X2Xx2X2X2X2%X2x 


1 =-512 the Number of Sheep which was required. 

435. But ſince this Method of finding the Poy- 
er of the Ratio, if the Number of Terms be many, 
is very troubleſome, it is many Times convenient to 
make Uſe of the following Contrivance, viz. It 
plainly follows from the latter Part of Article 433, 
that the Product of the Powers of the Ratio under 
any two Indices will be equal to the Power of the 
Ratio correſponding to that Index, which is equal to 
the Sum of the two Indices; hence the above Juli 
may be ſolved, by ſetting down ſome of the Power 


of the Ratio with their correſponding Indices, 


Indices "1.2. $45. .. 
Powers of the Ratio = 2. 4. 8. 16. 32. C. 
Here, the Diſtance of the firſt and laſt Term being 
9 by the Qusſtion, we are to take two ſuch Indices 
as being added together ſhall be equal to 9, viz. ; + 
4 =9; now under 4 is 16, and under 5 is 32, . 16 
* 32 2 512 = the gth Power of the Ratio, which, 
being multiplied by the firſt Term of the Series (herc 
x) gives 512 x 1 = 512 Sheep as before. 

436. It may alſo be ſolved by the Addition of 3 or 
more Indices, as, for Example, by the Indices, 4, 3, 
and 2, for 4 +3+2=9; and under 4 is 16, un- 


der z is 8, and under 2 is 4. Andi6 x8 x 4 = 51! 


e th Power of the Ratio as before. 
437. But, perhaps, the moſt compendious Method 
is, not to write down any Terms of the Series at all, 


but to imagine the Indices fixed over the Terms in 
your Mind, and work as follows, viz, The In- 


= 


dex 


* 


Go TRICA IL. PROORESSIONW. 

dex 1 + (itſelf) 1 = 2, . the Power of the Ratio 
under that Term whoſe Index is 2, is 2x2 = 4 = 
the Ratio x by the Ratio; and Index 2 + (itſelf) 2 
= 4, , the Power of the Ratio belonging to the 
third Term, viz. 4, being multiplied by itſelf, that 
is, 4X 4 = 16 = the Power of the Ratio belonging 
to the fifth Term; but the Index 4 + (iffelf) 4 =8 
= the Index belonging to the. th Term, . 16 * 16 
= 256 = the Power of the Ratio belonging to the 
ninth-Term ; laftly, the Indices 8 + 1 = 9 = the 
Index of the 1xoth Term, . 256 x2 = 512 = 
the Power of the Ratio belonging to the tenth or 
laſt Term as before. g 

438. In any Geometrical Progreſſion, as any An- 
tecedent is to its Conſequent, ſo is any other Ante- 
cedent to its reſpective Conſequent. This is evident, 


for by the Nature of ſuch Progreſſions, if 1 denote 


the common Multiplier, any Conſequent is r Times 

its Antecedent. | 
439. Therefore, in a continued Proportion, all 
the Terms, except the laſt, are called Antecedents, 

and all the Terms, except the firſt, Conſequents. 
440. Whence it follows *, that as the leaft (or 
any other) Term is to its Conſequent (the Term 
next following) fo is the Sum of all the Antece- 
dents of the whole Progreſſion to the Sum of all 
the Conſequents. 
441. And from hence is deduced the following 
Rule, to find the Sum of all the Terms, the two 
extreme” Terms and common Multiplier being 
N2 given, 


Let à. ar. arr. arrr. arrrr. arrrrr, &c. be the Series; 4= all. 
the Antecedentz, C S all the Conſequents, then, a+ar+arr F arrr 
Tarrrr, &c. = 4; and arHarr+arrr+arrrr+arrrrr, &c. = C; 
Hence it is evident by a bare Inſpection, that the Sum of all the 
Conſequents is 7 Times the Sum of all the Antecedents; but each 
particular Conſequent is alſo r Times its reſpective Antecedent, and, 
conſequently, any Antecedent, its Conſequent, the Sum of all the 
Antecedents, — Sum of all the Conſequents, are four Quantities 
jn direct _— viz. as any Antecedent: its Conſequent :: 4 
C. EZ. D. i 
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given, viz, , Multiply the greateſt Term by the com- 


mon Multiplier, from which Product ſubtract the 


firft Term, and divide. the Remainder by one leſ 


than the common Multiplier, and the Quotient will 


be the Anſwer *. 1 

442. Example, or Queſtion 2. Suppoſe A agrees with 
with B to ſell him a, Houſe, which has 12 Windows, 
if he will put 2 Pence in the firſt Window, 6 Pence in 
the Second, 18 Pence in the Third, and fo on, mul. 
tiplying by three each Time, thro? all the Windows: 
What would the Houſe coſt ? BY | 
..» Solution. Here, the Number of Terms being 12, 
we are firſt to raiſe 3, the Ratio, to the eleventh 
Power; to do which, the ſhorteſt Method is, 3 x 3 
* the ſecond Power, and 9 x 9 = 81 = the 
fourth Power, then 81 x 81 = 6561 = the eighth 


Power; and, 8 +2 being = 10, 6561 x 9 = 59049 


S the tenth Power, and, 10 + x being = 11, we 


have 59049 x 3 = 177147 = the eleventh, Power, 
177147 Xx 2 = 354294 = the twelfth or greateſt 
Term; now, to find the Sum of all the Terms, we 
have, firſt, 354294 x.3 = 1062882, from which 
ſubtracting the firſt, Number 2, we get 1062880 for 
a Dividend, which, divided by 3 — 1 = 2, gives 
531440 Pence = 22141. 65. 84. for the Anſwer. 
443. The Reaſons, for our having been ſo ſhort 
onArithmetical, and Geometrical Progreſſion are, firſt, 
that they are of no Uſe in common Arithmetic ; ſe- 
condly, that we ſhall have Occaſion to diſcourſe more 
largely of them, when we treat of Algebra: And, 
| or 
* Let the Sum of the Series, a=the leaſt Term, Agthe com- 
mon Multiplier, then 4a=the next Term to the leaft ; alſo put 2 
the greateſt Term, then : —g = the Sum of all the Antecedents, 
and 5s — a= the Sum of all the Conſequents ; hence, as 4: 
da:: 2 1 4. ** da s5—gda= f ia—aa, , dividing by a, 
ence,” by adding gd to each Side of 


I= -a, 


che Equation, we ſhall get 45=|| g4 + 5 — a, and, by ſubtracting- 
F from this, 4 ={$gd—a; but dr 5 =d—1x5, 1d —1 


xs =gd—@; which, divided by d— 1, gives ; = 12 
2E. D. 
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INVOLUTION. | 
for the ſame Reaſons, we ſhall only obſerve concern- 

ing Harmonical or Muſical Proportion, that, when 
3 Numbers are ſo related, that the firſt hath the ſame 
Ratio to the Third, as the Difference between the 
firſt and ' ſecond hath to the Difference between the 
ſecond and third; or when 4 Numbers are ſuch, that 
the firſt hath the ſame Ratio to the fourth, as the Dit- 
ference between the firſt and - ſecond hath to the Dif- 
ference between the third and fourth; theſe Numbers 
are ſaid to be in the Harmonical Proportion. 


* 


— — —_— 


CHAP, XXXV. 
Ws - InNvoLUTION, 


444 Y NVOLU FION (Trwoolutio Lat.) is the Raiſ- 


ing of Powers from any given Root; and is 
performed like Multiplication, with only this Limi- 
tation, that in Involution the Factors or Multipliers 
continue the ſame; whereas Multiplication admits 
of different Factors. | 
445. The Number to be raiſed is called the Root. 
446. When we ſay a Number is : raiſed to ſuch a 
Power, we only mean, that it is multiplied into itſelf 
a certain Number of Times. * 
446. A Square Number, or a Number of the ſe- 
cond Power, is compoſed of two equal Numbers, 
(i. e.) produced by their Multiplication. E. G. 4 is a 
Square Number, and compoſed of 2 and 2, for 2 ũ 2 


= 4+ 
447. A Cube Number, or a Number of the third 
Power, is compoſed of three equal Numbers, viz. 
roduced by their continual Multiplication ; thus 27 

is a Cubic Number, for 3x 3x 3=27. - 

448. A Number of the fourth Poyer is compoſed 
of 4 equal Numbers; a82x2x2x2 = 16 is a Num- 
ber of the fourth Power. And after the ſame Man- 


ner Numbers of any other Powers are to be under- 


P 3 449. 


INVOLUTION.: 
449- Example. Let it ee en mit pn as de 


e | 
| Abe Romer angle Power 12 
ux by 12 


The nee 144. 
4 12 


* This Cube = 7728 


* 12 


2 a Fre fourth Power = 20736 


= $A 


The fifth Power = 248832 
xð* 12 


Tbe Gxth Power = 298 5984- | 


and, after this Manner, we. may proceed. to what 
Power we pleaſe. W this Method, wy a. 
ing he was calculated 


1 
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or that 


of the Keule, thus: 


Thus, for Inſtance, 


INVOLUT TON. 
450. But the fourth, fifth, ry other 15 15 Power, 
may be found without the Frouble of fin all the 
inferior Powers, by conſiderin that the ſever _ 


form a Geometrical Series, in the ſame Manner as the 
Ratio in Geometrical Progreſſion; and conſequently any 
Power may be found by this Rule. Find two or more 
ſuch Pawan of the 1 Root (by the Method ſhewn in the 
laſt Article) as that the Sum of their Indices may be 
equal to the Index of the required Power; then the 
gontinued Product of theſe Powers will be equal to 
that Power of the Root which was required. Or, 
if the Index of any one of the inferior Powers is an 


aliquot Part of the Index of he N Power, we 


may find that Power of the Root, whoſe Index is 
that aliquot Part, and, taking this Power as a Root, 
involve it to that Power whoſe Index is the Deno- 


minato of chat 3 Part, and we an have the 


afred Power which was to be found.” 
Note The Index of the Root is 1, "of the ſecond 
Power 15 5 of the Third 3, of the Fourth, 4, Cc. 


| t an Illuſtration of this let the Ex- 
angle be 1 9. N 


receding one, ; 
py Pk a 12 * 12 =/144= the ſecond Power, 
ower whoſe Inver is 25 and 144 * 12 = 1728 

= the third Power, the X is g ; now the. Indices 
3+2+1=6 S the Index of the required Power; 


Tin 1728 x 144 122985984 the ſixth Pov er, 


which was required. Or, according to the latter Part 
The Index of the third Power, 
diz. 3, is of 6, the Index of the required Power; 
therefore, the third Hoyer raiſed to the ſecond Pov er, 
viz. 1728 Age as above, ©, E. I. 

. 452. An Axiom. The like Powers of equal Num- 
bers in what Mind ſoever expreſſed are equal. 
ſecond Power of 5 is = the 


Numb Power of 2 + 3. Alſo, the like Roots of equal 
umbers are equal. 
453. The Names given by the Ancients to the {e- 


5 veral Powers are much more re and burthen- 


1 


ſome 


Mul 


Alex RAT INVOLUTION. | 277 
{me to the Memory, than thoſe now in Uſe; for, 
whereas the Moderns ſay, the firſt, ſecond, third, 
fourth, fifth, ſixth, ſeventh, eighth, ninth, tenth, 
eleventh, twelfth, thirteenth, fourteenth, fifteenth, 
Sc. Power; the Ancients diſtinguiſhed the Powers 
by theſe Terms, the Root, the Square, Cube, Bi- 
quadrate, Surſolid, Square- cubed, Second-Surſolid, 
quad rate: ſquared, Cube-cubed, Surſolid-ſquared, 
Third - Surſolid, quare- cubed- ſquared, Fourth - Sur- 
ſolid. ęecond- Surſolid- ſquared, Surſolid- cubed, c. 
reſpeCtiyely. F 
454. In Ixwolution of Algebra, if 1 denote the 
Root, then by the Definitions 7.7 the ſecond Ppw- 
er, 7r7. he third Power, Sc. but, to expreſs the 
Powers wore ene we generally put the 
Index ot the Power over S Root; as fr rr we. 
write * and for rrr we put r, and for rrrr we write 
*, Cc. and the Powers of compound Quantities, are 
expreſſed after the ſame Manner, by putting the In- 
dex over the Vinculum; as, for Inſtance, for the Square 
of r + x we write FN, and for the Cube of 74x 
we place down rap ER 200 pong $101 2F 
455. Sometimes it will be convenient to exhi- 
bit the Powers of compound Quantities, without the 
Vinculum, by the actual volurian of the Quantity; 
thus, for, 7 + x)* we may write 7*.+,2.7 x + *, 
and alſo r S g' * ** | 
both theſe Expreſſions wor bond N vita, 5 
c 
br Cr. 
| rare ] _ 5 
| Freren? 1 
Product r* + 27x: x* = r x)* A 
'Multiplied by by 45 * y 4 
„„ 
+ 7f7#+2rx* bx | 
ProduQtr? + 3r* 8+ 37 x* +3) 37 FJ 
| N And 


” 
©, . 


ay =» 


* 
- 


Of the Sayarz Roor. 
And by this Method any compound Root 
dane to any given Power. * 


c "CHAP. XXXVI. 
of the Evor.uTION of the shank 3 
456.1 VOLUTION (Evolutus Lat.) is the Ex- 
tracting of Roots, and is the Inverſe of In. 
wolution for, as Involution ſhews how to raiſe any 
Root to a given Power, Evolution teaches to find the 
Root of 55 4 Power; it is divided into the 
are Root, be Root, Scr. 
1 The Square Root, (from Ygwir, Welch, or 
ajus Lat. and Rot Stwearſh, is by having the 
uare, or 3 N umber of the ſecond Power given, to 
find its Root. | 
458. A fardor irrational Number is the Root of 
een, whoſe Root cannot be exactly found: 
As the Square Root of 2 is a ſurd Number, for we 
cannot nd a Number, which, being mukiplied by it- 


Jol, will produce exactly 2. 
— Ts. extract the Square Root of a given 


TI 


: he Rule? The firſt Thing to be done is to point 
che given Number, that is, beginning at the right 


Hand, put a Dot over the Figure in the Unit's Place, 
and, proceeding towards the Left, over every other 


Figure put a Dot (.) i. e. paſſing over one each Time, 
and proceeding to the next, And here it ought to 


be remarked, that, as many Dots as there are, ſo ma 
Figures the Root conſiſts of. — Then look in the 


Table of Powers, in f. 449, for a Number equal 


to, or the next leſſer than the Number in the firſt 
(left Hand) Point of the given Number, which ſub- 
tract out of the firſt Point; or, in other Words, ſub- 
tract the greateſt Square poſſible out of the firſt 


Point, and its Root FOR in the Quotient, for = 


Of the Savant Root. 


firſt Figure of the required Root and to the Re- 
mainder bring down the Figures in the neat Point, 
(proceeding towards GAGE be Hand) for a Dividend, 
(or, as ſome call it, a Reſolvend.) Then double the 
Quotient, and by how often you can take it out of 
the Dividend, uppoling the Figure denoting the 
oy 1 o (which never can exceed r 
d of chat double, to —— 
bale e rer 4. e. ſuch a Fgure mult 3 ght 
(by Trials) as, when it is annexed on the right Hand 
of the double Quotient, this being taken as a Divi- 
ſor, and multiplied by the Number of Times ou 
the Product may be the greateſt (found by Ne: 
thod) that can be 2 from the n 
Place the Figure expreſſing the Times you go 
Quotient, and, having de ucted the 9 
Product, to the Remainder bring down the next 
Point, and, taking the Whole as a Dividend, double 
the Quotient (which now conſiſts of two Figures) 
and proceed as before; and thus continue to form 
new Dividends and Diviſors, till all the Points are 
taken down by the abovementioned Method. A few 
Examples will explain the Meaning of this Rule. 
460. What is the Square Root of 144? | 
— 115 ae Ot — 1440 1 Root 
pointe e gre as 1 =greateſt 
in the firſt Point i is 1, which : Yew. 
put under the firſt Point, and 22) 44 ._ 
its Root (1) place in the Quo- by 4 
tient; now, ſubtracting the greateſt Square x from the 
firſt Point 1, there remains o; *.*, taking down the next 
Point, the Dividend is 44; chen the Quotient, being 
doubled, is 1 x 2=2.the left Hand Figure of the Divi- 
ſor; now ſay, how many Times 2 in 4 the left Hand 
Figure of the Dividend, which is 2 Times; then this 2, 
being placed to the right Hand of the other, gives the 
hole Diviſor=22 put the 2 (Times) in the Quotient; 
ch being taken from the Di- 
vidend, the Remainder. is o, and. the 


hes 22.x.2 = 44, Which 


required 
ae I2, Wied mar be caily proved, or 12. 


128 


220 


Root of 119025? 


der Savaxr Roor. 


plainer thus: Aſſume 10 1. 144710 aſſumed 


the Root (becauſe 20 x 20 


then 10 x 10 100, which 
deducted from 144, there + * (44 
will remain 44 for the Di- Ni-22 
vidend; then 10x 22 203 


Sum 12 true Root. 


now {eek how many Times 20 in 44, which is 2 Times; 


then 20 + 2 = 22 the Diviſor, and 22-x 2 = 44, 
which being ſubtracted from the Dividend, the Re- 


mainder is &; and therefore the Root=10 4 2 = 12. 


. 


461. Take another E ample, What is the Square 
mn Operation. 
f roh eee : 
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-.-{, - Operation explained. 
. 
300 X 2 29025" 

21 wry T 40 5 Ge ; | 
- 1ſt Diviſor 640 340 Sum of theſe two. 
340 x N 1l "4 TEES 
2d Diviſor 685 0 345 = Root IK 
© 462. As the Application of the Square Root to 
Affairs of Buſineſs is grounded on Geometrical 
Principles, we ſhall only give one Example, viz. Sup- 
poſe it is required to find how long a Ladder muſt be, 


to reach the Top of a Wall that is 40 Feet high, 
one End of the Ladder ſtanding 30 Feet off from the 


Bottom 


— r 100 Root 
= 400 would be too great) oo ren 


0 The Savarn Root. 1 


Bottom of the Wall? Note, the Plane on which the 
Wall is built is ſuppoſed to be truly level. 

. Solution. If we may, believe Geometricians, the 
Square of 30, added to the Square of 40, will be 
equal to the Square of the Ladder's Length. But the 
Square of 30 30 x 30 S goo, and the Square of 
40 40 x 40 = 1600, 900 ＋ 1600 = 2500. = 
the Square of he Ladder's Length; and conſequently 
its Square Root g0 (ſee the 250 

Margin) = the Length of 23 50 

Ladder, Q; E. I. ron | 


Note, Many Times the Number to be extracted does 
not admit of an integral Root, and in ſuch Caſe 
there will be a Wah in for finding the Value of 
which, Recourſe muſt be had to Decimals. Sh 

463. This Rule being applicable to many Pur- 
poſes of Buſineſs and Pleafure, a Table that will 
ſhew any Root from 1 to 1000, by a bare Inſpection, 
muſt be very uſeful; for which Reaſon we will here 
vive one, but will firſt ſhew the eaſieſt Method of mak- 
ing it; for the Method of continual Iroolution is very te- 
dious. And, in Order to this, let us firſt obſerve, that the 


Difference of any two Square Numbers whoſe Roots 


differ by an Unit is an odd Number, and equal to twice 
the leſſer Root more one, or equal to the Sum of their 


- 


Roots“ | 


464. Hence it follows, that in a Table of Squares, 


whoſe Roots increaſe an Unit each Time, the Sam 
of the Roots of an Antecedent and Conſequent, being 
added to the Square of the Antecedent, will be equal to 
the Square of the Conſequent. Thus, E. G. in the 
Roots 4 and 5, the Square of 4 is 16, and 4 + 5 =9, 
then 16 + 9g = 25 = the Square of 3. Whence a 
Table may be eaſily made by this Corollary.— The 
| ade ny) | ' Reaſon 
» Demonſtration. Let + be one Root, and » + x, = the other 
Root x being = 1 ; then the Square of 2 *-*; and the Square 
of rb x = +r* +2r x T = (becauſe +=1) r* + 2 r + 
1-3 but r* + 2 - + 1 Minus r: = 24 + 1 = the Difference of 
their Squares. But the Sum of the Roots r and} + 1 = 2r +1 
allo. 2. EZ. D. f a | 


* 454- 
} 455+ 


422 


Tie Sapakr Roor. | 
Reaſor-of this Corollary eaſily follows from the taf 


Article; for, by that, the Sum of the Roots of the An- 
tecedent and Conſequent is the Difference of their 
Squares; and therefore, if to the Square of the An- 
tecedent be added the Sum of their Roots (which is e- 
qual to the Difference of their Squares) the Sum will be 
equal to * the Square of the Conſequent. This will 
be uſeful to correct any Error of the Preſs. 

465. It follows by Art. 463, that, if the Roots be 
1 and 2, the Difference of their Squares is 3; if 2 
ang 3, the Difference of their Squares is 5; if 3 and 4, 
the Difference of their Squares is 7, and ſo on in a 
Series of odd Numbers, 3, 15 7, 9, 11, Cc. ad inſni- 
tum. Conſequently, a Table of Squares may be ea- 
ſily made by the conſtant Addition of theſe odd Num- 


bers. E. G. 1 + 3 = 4=the Square of 2 445 29 


== the Square of 3; 9 + 7 = 16 the Square of 4, 
Sc. whence the following Table is eaſily conſtructed 
by (an eaſy) Addition only. | 1" 

466. A TazLz of the Square Numbers of al! 
the integral Roots from 1 to 1000 incluſive. | 
The -Uſe of this Table is very plain; for, if the 
Root be, given, right over-againſt the Root, in the 
Column of Squares, you will find the Square which 
was required. And on the contrary, if « the Root of 


any Number leſs than to00000 be required, look for 


the given Number in the Column of N and, in 
the Column of Roots, you will find the correſpond- 
ing Root. But, if the given Number cannot be found 
in the Column of Squares, find the neareſt to it, 
and the Root belonging to the next leſſer will be leſs 
than the true Root, and that belonging to the next 
greater Square will be more than the true Root; but 
the exact Root cannot in ſuch Caſe. be found by the 
Table, becauſe its Root is not an integral Number. 
E. G. If the Root of 876054 be required, the next 
leſſer Square in the Table is 874223, whoſe Root is 

35, and the next greater Square is 876096, whoſe 
Root is 936; whence the required Root is more than 
935, but not ſo great as 936. * 
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ATA of Sova 
Sguure R. Square | 
0 15 40 | 1600 
'4 | 41 | 168r 
16 | 43 | 1849 
2 | 44 | 190 
30 | 45 | 2025 
9 46 | 27116 

+ | 47 Þ 22099 | 
81 | 48 | 2304 | 
100 | 49 | 2401 | 
I21 | 50 | 2500 
144 | 51 | 2601 | 
169 | 42 | 2704 
196 | 53 2809 
225 | 454 | 2916 
256 | 55 | 3025 
289 | 56 | 3136 
324 | 57 | 3249 
361 | 58 3364 
400 3481 
441 2 1 3600 
484 61 | 3721 
529 | 62 | 3844 
570 | 63 | 3969 
625 | 64 | 4096 
676 | 65 | 4225 
729 | 66 | 435 
784 67 | 4489 
41 | 68 | 4624 
900 | 69 | 4761 
961 70 | 4900 

1024 | 71 | 5041 
1089 | 72 5184 
1136. 73 | 5329 
1225 | 74 | 547 
1296 | 75 |. 5025 
1369 76 | 5776 
771 3929 
78 | 6084 
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29 

: 80 | 


WW 
157 


138 


139 
160 


161 
162 

163 
164 


165 


166 27536 


167 


168 
1 7 


170 
171 
172 
13 


174 


128 
176 


177 


178 
179 
180 
181 


182 
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24649 
24904 
25281 
25600 
25921 
26244 
26569 
26896 
27225 


27889 


28224 


2856] 
28900 
29241 
29584 
29929 
30276 
30625 
30976 
31329 
31084 
32041 
32400 
32711 
33124 


33489 
33856 
34225 


34596 
34969 
35344 


35721 
36100 


36481 
36864 


| 37249 


27636 


| 35025 


BR, 
71 96 


197 
198 
199 
200 
201 
202 
203 
204 
20 


206 


207 
208 
209 
210 
211 
212 
213 


214 


215 
216 


hy 
218 


219 
220 


221 
222 
223 


| 224 


225 
226 


227 


228 
229 
230 
231 
232 
233 


| 234 


Square 
38416 
3880 
39204 
39601 


4000 


40401 
40804 
41209 
41616 
42025 
42430 
42849 
43204 
43681 
44100 
44521 
44944 


| 45369 


45796 
46225 
46656 
47089 
47524 
47961 
48400 
48841 
49284 
49729 
50176 
50625 
51076 
51529 
51984 
52441 


52900 


53361 
53824 
54209 
54750 


Sguare 

=o 8 

: k [1 

'5616g, | 

56644 

rar. 
600 


8007 
58081 
38364 
39049 
39336 
: 002g | 


60546 


ſ' 4009 | 
4: 01504 
16200 
62900 
63001 
63304 
6400 


64516 
65925 


- 65536 


66049 


665064 


67081 


- 67600 


68121 
68644 
69169 


69696 
70225 
70756 . 


71289 
71824 


72361 


72900 
7 344-1 


73984 
74529 


75076 
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. Suan: R. 
275 723276 99226 
276 76176 [316 99856 
277 70729: || 317+ 100489 
278 | 77284: 348 1724 
279 | 77844: [319 197761 
280 78400320 (102400 
28178961 321103041 
282 79524 || 322: 103684 
283 .| 80089326 104329 
| 284 -| 806g6 |: 324; | 294976 
, 285 | 81225. | 325: 4 105625 
| 286 | 81796. |. 326- | 196976 
| 287 | 82369: | 327; 106929 
288 -| 82944. 328107584 
289 | 83521 . 329; 108241 
290 | 84100 | 330 108900 
291 | 84681 | 334 | 109561 
292 | 85264 | 332 | 110224 
293 | 85849 | 333 | 110889 
294 | 86436. 334 [111556 
29587028 336 £12225 
296 87616 [ 336 112896 
297 | 88209 337 1þ 113569 
298 | 88804 | 33% -þ 114244 
299 | 8940r. |. 339 114921 
300 | 90000. 30 :þ 115600 
30190601 | 34b | 116281 
30291204 | 342 116964 
303 | 191809. 343 [17649 
304 | :92416. | 344+] 118336 
395 | 93025. | 345 | 119025 
306 93636 [346 [119716 
307 | 94249 | 347 | 120409 
308: | 194864 | 345 [121104 
399: | :95481 | 349 | 221801 
310. | :96100 | 350 -| 122500 
61196721 | 331 [123201 
31297344 | 352+] 123904 
313979 353 | 124609 
125316 
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191321 


153664 


1154449 


155530 


152100 | 
. [153881 


397 
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» 
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Square 

1550256 
156816 
157609 
158404 
159201 


160000 


160801 
161604 


162409 
163216 


1177241 


178084 
178929 
179776 
180625 
181476 


1182329 | 4 


183184 


184041 


184900 
185761 
186624 


434 188356 


| 


GS. 6h 


190096 


190969 
191844 
192721 


193600 
194481 
193364 


196249 
197136 


'1 198025 
| 398916 


199809 


1 200704 
201601 


; | 202500 


203401 


- | 204304 


' 205209 


1 206116 


207025 


6 | 207936 


208849 


8 | 209764 


210681 


60: | 211600 


| 222521 
« | 243444 


| 214369 
21 5296 
216225 
217156 
218089 


| 219024 


219961 
220900 


| 221841 


222784 
223729 


224676 


Nee 


| 229441 


230400 
231361 
232324 
244250 


234236 


235225 
236196 


237169 


238144 
239121 


| 240100 


241081 
242064 


244036 


247009 


249001 
| 250000 
251001 
252004 
253009 
254016 
255025 
256036 
257049 
258064 


260100 
261121 
262144 
263169 


243049 | 


245025 | 
6 246016 


248004 


239081 


264196 


2 
269225 


266256 
267289 
268324 
269391 
[270400 
271441 
1272484 
273529 
1274576 | 


275625 


276676 
1277729 
1278584. 
* 1279841 
280900 


281961 


283024 


284089 


285156 


286225 


6 287296 


288369 


8289444 


290521 
291600 


1292681 


293764 
294849 
295936 
297025 


298116 


299209 
300304 
301401 
302500 


303601 


304704 
305809 


\ 1306916 | 
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N a 
30802 f 


309136 
310249 
311364 
312487 
313600 
314721 
315844 
316969 
318096 
319225 
3203506 
321489 
322624 
323761 

314900 
326041 

327184 
328329 
329476 
330625 

331776 
332929 

334084 

335241 

336400 

337561 

338724 


339889 
341055 


342225 
343396 
344569 
345744 
3460921 


348100 - 


349281 
350464 


351049 
352836 


228 
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R. Square R. 
593 1354925 || .635 
596 353256636 
597 . [350499 | 637 
598 [357604 | 0638 
599 [258801 | 639 
600 [360000 | 640 

60r 1361201 || 641 
602 362404 | 642 
60g [363609 643 
604 [364816 | 644 
_ 605 [366025 | 645 
606 1367236 | 646 
607 368449 647 

608 369664 | 648 
609 [370881 | 649 
. 6ro 372100 | 650 
611 12373321 |. 651 
612 1374544 þ 652 
613 1375769 | 653 

614 1376996 | 654 

6x5, 1378225 |. 055 
616 1379456 | 656 

617 380689 | 657 

618 381924 | 658 

619 1383161 | 659 
620 1384400 | 660 
621 [385641 |. 661 
622 [386884 | 662 
623 1388129, | 663 

624 1389376 | 664 
625 [390625 |. 665 
625 [391876 | 666 

627, 1393129 667 
628394384 | 668 

629 4395041 669 
396900 |. 670 

398161 |, 671 
399424 | 072 
400689 | 673 
401956 | 674 


Square 


[493225 
404496 
405769 
407044 | 


408321 
409600 


' 1410881 
412164 


413449 
414736 


417316 
418609 
419904 
421201 
422500 
423801 
425104 


426409 


427716 
429025 
430336 
431649 
432964 


434281 
| 435600 
| 436921 | 


439244 
439909 
440896 
442225 


443556 


: 


416025 


444889 


446224 


447561 


44890 


450241 
451584 
452929 


1454270 


497025 
498436 
499849 
501204 


| 502681 


504100 
95527 
506944 
508369 
509796 


R. Spuas R. 
2188112234 755 
716 572666756 
717 514089 757 
718 513524738 
719 31 961 759 
720 [518400 760 
72119841 [761 
722 521284762 
723522729 | 763 
724 1524176 | 764 
725 1525025 | 765 
726-\[527076 | 766 
227 528529 | 767 
72S 1529984: | 768 
729 PSA || 769 
739 1532900. | 770" 
737. 15343012 || 772 
13% 15368240 | 772 
733 [537299 | 773 
734538756774 
735 1540225: | 775" 
736 1541696; | 776 
737 548 699 | 777 
733 [544644 | 778: 
739 46121 | 779 
740 [547600 | 780 
741 [549081 | 781 
742 [550564 | 782 
743 552049 | 783 
744 [553530 | 784 
145 1555025 | 785 

6 [556516 | 7586 
747 [558009 | 757 
748 | 559504 | 788 
749 [561001 | 789 
750 [562500 | 790 
751 1564001 | 791 
752 [505504 | 792 
753 |56700g | 793 
754 1568516 | 794 | 


[573949 
1574564 
576081 


582169 


5832235 
386756 
588289 
589824 


159444r 
1595984 * 
597529 
1599076 f 


1602176 
603729 

603284 
1606841 
[608400 


[572536 - 


577600 
579121- 
580644 


593696 


591361 
592900 


60062 f 


609961 
611524 


614656 
616225 


617796 
619369 
620944 
622521 
624100 
625681 
627264 
628849 


613089 


630436 | 
03 


ATA of Sewanrs; | 
K - - Square 
5 570025 | 


Nun 


672400 
| 674041 
675684 
677329 
678976 


1680625 
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467. It is Time now to to the Demon- 
ſtration of the Rale delivered in Article. 459, for ex- 
tracting the Square Root; and, for the mote regular 
doing this, it may be proper to premile, . 
F irſt, that the Number of Figures in his Produg 
of an wh Numbers may be equal to, but cannot 
poſſi greater than the Number of Figures in 
the t 20 N And, 95 7 may be 111 yet 


N ooh oc 8 


Demonſtration. That the Poduct b Fayevas many 


Places of Figures as are in both tlie Factors, one 


Example, for Inſt nee, 9 .* 72 62, 15A ſuiffcient De- 
monſtrution. But that — pre of Places, in the 
Product of anytwõẽo Nu cannot be more than the 
Number of Places in both Factors, we thus ſhew : 

Let a and\ be the two Factors, ꝓ S their Product, c = 
a greater Number than 5, viz. = 1 with as many o's 
on the right Hand as there are. Places in 6; then | it 
is plain, that a c muſt be greater than p; but @c =*x 
with as many o's on the right Hand as there are Places 
in 5; *.* the Number of Places in a c is = the Num- 
ber of Places in @ + the Number of Places in b; 
whence the Number of Places in a c, which is a greater 


Product than p, is only = the Number of Places in 


a and ; and, conſequently, p which is leſs, cannot 
have more, for thatis abſurd. 9g. E. D. 

As to the above Aſſertion, that the Number of 
Places in the Product may be one leſs than the 
Number of Places in both Factors, one Example, iz. 
2 X 3 = 6, is a ſufficient Proof. 

It only remains now to be demonſtrated, that the 
Number of Places in the Product of any two Num- 
bers cannot, in any Caſe, be leſs than the Number of 
Places in both Factors Minus one. And this may be 
thus demonitrated : If one leſs than the Number 
of Places in each Factor is denoted by d and x re- 
ſpectively, the leaſt Numbers, conſiſting of the ſame 
Number of Places as the Factors, are 1 with d, o's; 
and 1 with u, o's, by the Nature of Notation; and 


. their Product: is T 1 with a, O's + 2, © 'S, that is, it 


conſiſts 


| The * Roor. 8 
conſiſts of 1 + d + Places; but 4 ＋ 1, and 14 1, 
being the Number of Places in each reſpective Factor, 
their Sum, or the Number of Places in both, is 4+ 
# + 2, which is but one more than the Number of 


Places in the above Product (r + 4+»); therefore 


the leaſt Factors poſſible can have but one Place leſs 
in the Product than the Number of Places in both 
Factors, and conſequently no other Factors, for the 
leaſt Factors muſt have the leaſt Product. 9, E. D. 
468. Hence it follows, that, if the Factors are equal, 
as they are in raiſing; any Root to its Square, then the 
Product, or Square, can never have more Places, than 
twice the Number of Places in the Root; nor leſs than 
twice the Number of Places in the Root Minus 1. 
469. And from the laſt Arzicle it follows, that, if 
a Square be pointed as directed in Art. 459, the Num- 
ber of Points will be equal to the Number of Places 
in the Root. For if the Root, is but a ſingle Figure, 
the Square * cannot be more than 2 Places, nor leſs 
than one Place, bur either 1 or two Places admit of 
more than one Point; and, if the Roòt conſiſts of 
two Places] the Square cannot have more than four 
Places, nor leſs than three Places, which, by the Me- 
thod of Pointing, admits but of two Points: Alſo, 
if there he three Places in the Root, the Square can- 
not have more than ſix, nor leſs than five, neither of 
which admit of more than three Points, Sc. ad infi- 


nitum. For one Place admits of one Point, three 
Places of two Points, five of three Points, Sc. Or 


generally thus: It is plain, that if the Number of 
err RN. BA. N 
The Number of Points are 1. 2. 3. 4. Cc. 
which are two correſpondent Series in Arithmetical Pro- 
ſſion; in the firſt of which Series the common Dif- 
rence is 2, and in the other 1. Now let » = one leſs 
than the Number of Terms in each Series, then, 2 2 
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+1 D the laſt Term in the firſt Series = the Num- + 427. 


ber of Places in the 
reſponding (laſt Term) in the other Series = the 


Number of Points in the Square. But, if we 3 


Square; and 1 + 1 A the cor- x 427. 


A LEMMA concerning the Squart Roor. 


the Number of Places in the Root, then the Num- 
ber of Places in the Square cannot be more than“ 24, 
nor leſs than 24 —1; let us ſuppoſe the Number of 
Blaces to be the leaſt, viz. 24. 1g then, by the above, 
2n + 1 =Þ 24— 1, ,, ſubtracting 1 from each Side 
of the Equation, we get 2» t 2d . dividing by 
2 we find #=|| d — 1, to which adding 1, we have n 
＋ = 4, but 41 = the Number of Points, 4 
S the Number of Points, when the Square has the 
feweſt Places poſſible, uz. 24 — 1; and :., ſince the 
Square can never have but one Place more, wz. 2d 
Places, it can have but 4 Points; becauſe two Places 
would make but one Point more. Q. E. D. 
4 van <y 2. If any — which K not a 
ect Square, be given to find the greateſt Square 
— 06.16 it; if Bo pointed by the Method al. 
ready delivered, the Number of Points will be the 
ſame, as the Number of Points in the greateſt Square 
which is contained in itt. 
Demonſtration. Let @ = the Number which is not a 
perfect Square; 5 = the greateſt Square which is con- 
tained in it; Tuppoſe a and i pointed, then it is evi- 
dent, that s cannot have more Points than a, becauſe 
it is a leſſer Number; and that 5 cannot have fewer, 
is eaſily ſhewn, by aſſuming the leaſt Square Number 
that has the ſame Number of Points as 4, viz. 1 with 
twice as many o's as the Number of Places on the 
right Hand of the firſt Point, or the Root 1 with 
as many o's as the Number of Points leſs 1; for then 
its Square is 1 with twice the Number of o's in the 
Root, or 1 with as many ©'s as there are Places on 
the right Hand of the ſuperior Point is a' ſquare 
Number, and is contained in (for, being the leaſt 
Number having the given Number of Places, it 
cannot exceed) the Number 4; and conſequently, 
ſince this Square has the fame Number of Points, 
certainly the. greateſt Square-contained in it cannot 
have fewer. And, fince @ can neither have more nor 


leſs Points than 5, it muſt certainly have equal. 
SY Hf + ap 


471. Hence it follows, that the Root of the great- 
2% | | e 


A LEMMA concerning the. SQUARE RooT. 
eſt Square contained-in any Number 4, which is not 
Square, hath as many Eigures as @ hath Points, for 


it hath as igures as its own Square hath Points » 469. 


which, is = the 
Places in the Root of 5s = the N 
472. Lemma. 3, If any Number be pointed accord- 
ing to the Method already ſhewn, then if we conſider 
the Period in the firſt Point (viz. the firſt on the left 
Hand) as a Number of itſelf, the greateſt Square con- 
rzined in that Period is equal to the Square of the firſt 
Figure, (viz. thatin che higheſt Place) of the Root of 
the given Number, if it be a perfec Square, or of the 
Root of the greateſt Square contained in it, if 'it be 
not a ſquare Number, Farther, the greateſt Square 
contained in the two firſt Periods. (of the given Num- 
ber) taken as one Number by themſelves, is equal to 
the Square of the two firſt Figure of the Root of 
the given Number, or of the greateſt Square con- 
tained in it; and, if in the ſame Mann nner we compare 
3 or 4, Sc. firſt Periods, the Square of 3 or 4, Sc. 
firſt Figures of the Root, is equal to 3 or 4 firſt Peri- 
ods taken in themſelves as one Number, or equal to 
the greateſt Square contained in them. To aluſtrate 
our Meaning, let à be any Number, 3 its Square 
Root, or the Root of the greateſt Square contained 
in it. And put c to repreſent the firſt; (viz. the ſupe- 
riorPeriod) or two firſt, &c, Periods; (as, for Example, 


if the Number be the ſame as in Art. 461 ; then 
c= 1190 ) and let r the firſt, or two firſt, Sc. 
Figures of the Root, according as we conſider the firſt, 
or two firſt Periods of the given Number, 'or of the 
Square þ (viz. r 3, or r = 343) then * = 
the Square of the firſt, or two firſt Figures of the 
Root; now all that we mean is, that 1* is the great- 
eſt Square contained in c. | , 

Demonſtration. If we can ſhew, that A cannot be 
greater than c, nor a greater than #* be taken from c, 
then we ſhall have given a proper Demonſtration ; and 
this may be done as follows. 

1. That 7* is not greater, or which is the ſame 
Thing, is contained in c. 8 We 


oints in 855 +,* the Number of 
t 


e Number of Points in a. t 7. 
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* 459- We have already proved * that the Number of 
47"- Points (or Periods) in à is = the Number of Places 
or Figures in 5; conſequently, in all Caſes whatever, 
there are. as many Points on the right Hand of c in 

the whole Number a, as there are Figures on the right 

Hand of 7 in the whole Root 5. ., if 4 5 to 


expreſs the Number of Figures on the right Hand 
of r in the whole Root 3, then 7, taken in its com- 
pleat Value, is 7 with d, o's, and 7* taken in its com- 
bet Value = 7* with 24, o's; alſo c in its compleat 

alue = c with twice as many o's as there are Points 
on the right Hand of it, in the whole Number a; 
vix. c with 24, o's. Now it is evident that, if 255 
contained in c, then r with 2d, o's, muſt be contained 
in c with 24, o's (the Number of o's in each being the 
ſame;) now, if poſſible, let us ſuppoſe 7 greater than 
c, then it follows that, taking them in their compleat 
Values, 7* with 24, o's, is greater than c with 24, o's, 
but, according to this, Hypotheſis, * with 24, o's, is 
greater than a, for a=c with as many Figures on its 
right Hand as we have put o's on cs; but theſe Figures 
can never exceed the Exceſs of * above c, if it be but 
one, becaiſe jt is in a higher Place; . from this Sup- 
poſition it follows, that 7* with 2d, o's, that is, the 
Square of Part of the Root, is greater than a, which 
the Square of the whole Root doth not exceed; 
to ſay that 7* is greater than c, or, which is the ſame, 
that 7* is not contained in c, is abſurd. 

2. Now, to provethat r* is the greateſt Square that 
is contained in 4, let us ſuppoſe, that is not the 
oreateſt, but that g?, a greater Square, is contained in 
c; then g*; taken in its compleat Value, is g with 24, 
o's, which by the Suppoſition is contained in c with 
24, 0's; the ſquare Root of g* with 24, 0's, is g with d, 
o's, for g with d, o's ſquared is g with 24, o's; but, 
fince g* is greater than * by the Suppoſition, g with 
d, o's muſt. be greater than r with d o's ; but there 
being as many Figures on the Right Hand of r in the 
whole Root, as o's on the Right Hand of 7 taken in 
its compleat Value, it follows, from the Nature of 

Notation, that, if g exceed r by only an Unit, wo 
| RA 


bl 
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g with d, o's muſt be greater than the whole Root r 
with d Figures; and ſince g with d, o's is greater than 
the whole Root 5, conſequently its Square g* with 2 d, 
0's muſt be greater than 5˙, or 5; and from hence it 
follows that, c, a Part of s, contains g* with 2 4, 
o's the Square of with d, o's, a Number which is 


greater than , the ſquare Root of the greateſt Square 


$, which is contained in 4, that is, making a Part 
to contain more than the Whole; . it is abſurd to ſay, 
that a greater Square than 7* is contained in c, and, if 
a greater cannot be contained, then 7* muſt be the 
greateſt. Q, E. D. 

473. Whence we may obſerve by Way of Corol- 


lary, that if we find the Root of the greateſt Square 


contained in the firſt Point, or Period (viz. the firſt 
on the Left Hand) that Root will be the firſt Figure 
of the required Root; and, if we find the Root of 
the greateſt Square contained in the two firſt Periods, 
it will be the two firſt Figures of the Root, and ſo on 
to any Number of Periods. ä 

474. Lemma 4. Let n = any Number whoſe Root 
if it be a ſquare Number, or the Root of the greateſt 
Square contained in it, if it be not a ſquare Number, is 


to be found; then if we put r any Part of ſuch Root 


aſſumed at Pleaſure, and x = the other Part of the 
Root, we affirm, that if ſuch a Number be taken 


for x as will make 2 7 + x x x = =, if a be a ſquare 
Number, or 2 7 + x x x = the greateſt Product that can 


be taken from » — 7*, if n be not a ſquare Number; 
ſuch aſſumed Value of x will be its true Value. 


Demonſtration. The Demonſtration of this may be 
conveniently parted into two Parts, viz. when the 


Number u is a Square, and when it is not a ſquare 


Number. * 1 
Hirſt. When the Number » is a ſquare Number, 


then, 7+ being = the Root, r T muſt be . 
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1 þ2rx+x* =* x, from each Side of this Equa- * 455. 
tion ſubtracting ra, we get 2 7 x KY -u; but + 36. 
2X TX r +xX*#, 21x T XXX IY— . 123. 
2 E. D. Hai t 


1 
* © $ 
© "Hs 
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ADrnonsTRATION of the Sap Roor, | 
Fart 2. When z is not a ſquare Number. To they 
the Truth of the Lemma, in this Caſe, we put g = the 
Exceſs of » above the next leſſer ſquare Number, 
then r +x\* +g =»; *.* ſubtraſting r + #\* from 


* 36. both Sides of the Equatiom gives g = Te, 
t 455- but 7 = HDA 275 + 8, , by putting thi 


1 


Ff T now, ſince 1 and 7 are ſuppoſe 


conſtant, they being given or known Quantities, it j 


plain that, the greater 27x * is, the leſſer will be 
and conſequently in 27x K*, or, which is the ſame 
in 271 Tx X x, x muſt be the greateſt poſſible; ſo that 
Zy Txxx be leſs than » — . 2, E. D. 

Flence if g = o, that is, if u be a ſquare Number 
then 27 + xxxis 2, the ſame as we have already 


a demonſtrated, in the firſt Part of this Demonſtration. 


475. Hence it may be eaſtly proved, that if, in er. 
tracting the Square Root of any Number, we have: 


Remainder greater than twice the Root found, ther: 
muſt be ſome Miſtake made in the Operation; for 


let the Root found be called 4, then, if the Re 


: 469. 
I, 


mainder g be greater than 2 4, it muſt be at leaf 


284+ 1; to which if we add a, the Sum will be 
@+28+ 1, which is equal to a+ 1 }?, as will plainly 


appear by writing à for 7, and 1 for x, in Art. 455; 
but the Square of the Root of the greateſt Square + 2 
is n, and, conſequently, a* +- 2 4 + 1 mult be con- 
tained in , and. 4 cannot be the true Root, be- 
cauſe the Square of a greater Number @ + 1 is con- 
tained in 2. Q. E. D. $4.2. 

476. Having premiſed the Things neceſſary, we 
now come to — ray or ſhew the Reaſon and 


Truth of the Rule which we gave in Article 459, and 


illuſtrated. in ſubſequent ones. | 
Firſt then. We have already ſhewn Þ that the 
Number of Figures in the Root is equal to the Num- 


ber of Points in the Number whoſe Root, or the Root 


of the greateſt Square contained in it, is to 
C 
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We have alſo demonſtrated that the Root of the 473. 


greateſt Square contained in the firſt (left Hand) Pe- 
riod or Point, is the firſt Figure of the Root, which 
is another Part of the Rule which we are. now de- 


monſtrating; therefore, if we take this firſt Figure 


of the Root (which may always be found in the 


jumn of the ſecond Power in the Table of Powers T; t 44% 


becauſe a Point can never have more than two Figures, 
and, therefore, the Root of its greateſt contained Square 
is but one Figure, for the leaſt Number of two Figures 
is 10 whoſe Square conſiſts of 3 Figures, viz. 100) 
in its complea; Value, viz. the Figure with o on its 
right Hand ; then if we put r for the compleat Va- 
lue of this firſt Figure, and x the other Figure of 
the Root, » = the Number whoſe Root is to be ex- 


- 
© 


tracted, then x myſt be ſuch a Number | that 27 T t 474- 


x x may be the greateſt Product that can poſſibly be 
taken from ; but this is, in Effect, the ſame as 
the Rule directs; which it may not be improper to il- 
luſtrate by the Example in Article 460; here the greateſt 
_—_ in the firſt Point is 1, and its Root 1, 


which is the firſt Figure of the Root; and, as the 


Root muſt. conſiſt. of two Figures, there being two 
Points, 7, taken in its compleat Value, is 10; ©. r = 
10, and r* =100z *.", u being = 144, # — 1 = I 44 
— 100 = 44; 2 p #XX=2xX10+XX%= 
20+ x x x is the greateſt Product in 44; now x can- 
not be more than 2, for 20 can be taken from 44 only 
twice, and 20.-4- x is to be taken.x Times from 44, 
and, if it be tried; it will be found that x is not leſs 


than 2, for 20 ＋ 2.x 2 2 22 K 2 = 44 which is con- 
tained exactly in a —r2= 44, and ., there being no 
Remainder, the true Root is 123 and this is exactly 


the ſame as one of the Methods in Article 460, and 
'.* agreeable to the Kule. 


Again, if the Root conſiſts of three Figures, the 
two firſt Figures of the Root may be found by find- 


ing the Root-of the greateſt Square contained in the 


two firſt Periods || of the given Number, by the 8 192 
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thod (already proved) for finding a Root of two. Fi. 


gures; and then, if we put r = theſe two firſt Fi. 
gures of the Root taken in their compleat Value, and 
x for the other Figure, and » = the whole Number, 


then 27 + * x x muſt be the greateſt Product in * n 


; but, in finding the two firſt Figures of the Root, 


we have found 1 — r* (and. need not now ſquare 


r to deduct it from #) it being equal to what remained 


1 455 


1669. 


after the ſecond Figure of the Root was found; for, if 
we put à to denote firſt Figure of the Root taken in 
its compleat Value, and þ the ſecond Figure of the 
Root in its real Value, then @ + g the two firſt Fi. 


gures in their compleat Value r; now a+ #* =+ 


a* +24b + ; but, in finding the two firſt Fi- 


gures of the Root, we firſt deducted a, and there muſt 
remain 1 — ; from this again we deducted | 
2a+bxb=2ab+Þ, and. there muſt remain 
t—@ — 246 — bz, or a - 4 ＋ 2, or, ſince a +6* 
=, the Remainder muſt be = » -; and. we 
have only to take what remains after the two firſt Fi- 
gures of the Root are found, and to take x ſuch a 
Figure, that 2 7 ＋ x x may be the greateſt Product 
that can poſſibly be taken out of that Remainder, 


and this is agreeable to the Rule; we will illuſtrate it 


by. an Example, for Inſtance, that in Article 461. In 
that Example, a in its compleat Value is 300, and þ 
the ſecond Figure of the Root in its true Value, as 


yet ſuppoſed unknown; then 2—42 = 11902 5 — 


90000 = 29025; now þ is to be taken ſuch, that 
2a+bxb= 600 + bx b may be the greateſt poſ- 


ſible in 29023 b = go (taken in its true Value) for 


600 + 40 * 40 = 640 x 40 = 25600 (and, if þ was 
taken = go, it would be too much, for 600 ＋ 50 x 
50 = 650 x 50 = 32500'is greater than 29025, and 
cannot be contained in it) now 29025 — 25600 


= 3425 nu by the above; hence a 300, and 


b = 40, and*..a+b= 340 r; and 2 r = 340 
X 2 = 680, „ 27 + xxx =680+xXx is to 5 
| | the 


tion, i 
Square 


18 2 I 


tion, it ſtands thus, 12x12= 


* 


| 5 | 
=» 

.The Se#azxz Roor bow proved, 
the greateſt in 3425, *.* x = 5, for 680 + 5 * 5 = 
68 A 3425, which deducted from af. leaves o, 
and, conſequently, r + x = 685 is exactly the true 
orgy | * 2 

477. The ſame Method of Reaſoning holds good 
in any other Number of Points, but we think it un- 
neceſſary to proceed. any further on this Head; and 
therefore ſhall only add, thar, as Evolution is the Re- 
verſe of Involution, an Evolution may be proved 
by involving the Roc (and adding to the Involu- 
tion the Remainder, any) and the Number thus 
found, if the Work be right, muſt be equal to the 
given Numbe;; and from the Nature of Multipli- 
cation it follows, that (after having ſubtracted the 
Remainder, if any, from the given Number, as 
what then remains muſt be a perte& Square) if out 
of the ſquare Number we caſt out the Nines, as out 
of the Product in Multiplication, and alſo caſt the 


Nines out of the Root, and the Exceſs multiplied h 
itſelf, and the Nines being Wi out, the Exceſs mu! 
be=the Exceſs after all the Nines were caſt out of the 
Square Number. Example. The Root of the greateſt 
Square contained in 150 is 12 and 6 remaining, then 
150 — 6 = 144 the Square Number, out of which 
the Nines being caſt, the Remainderis 0; and, the 
Nines (or rather the Nine) being caſt out of 12, the 
Exceſs is 3; and 3x3==9, out of which the Nine being 


taken, the Exceſs is o, the ſame as out of the Squate 
yumber ; and *,* 12 is the true Root of the. greateſt, 


Square. And, if we prove dy the Method of Involu- 
44 equal to the gfeateſt 


Square, to which adding the Remainder 6, the Sum 
$ = 150 the given Number Tor Proof. | 


f the Evorv5g0x of the Cupz/Roor. WM £1 
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Cd A HE, Cube Root (from, Rigs "Greet, „ ro 
I Die) is that ule, which ſhews the Methed if {| 


7 'of finding the Root of any given Cube; y by. bay grea 


Cube Number, to fig true 


ing any Number which is n 


theRcot of the greateſt cube N Rich 15 contained in it. anot 
479. To extract the Cube Root, according to the from 
common Method, mind the ollowing: Directions any 

Fut put a Point or Dot (.) over gycry third Figur Fl the 

of the given Number, beginning at the right Hand; Wl as 0 
and, as many Periods as the Number is thus divided whic 
into, ſo many Figures will the ae 3 Place 

Then in the Row of, the third Power in the Table Quot 
of Powers, Art. 449, Kk rhe greateſt, Cube Num. ſo pn 
ber that is contained” I the firſt Point, or Period, igds 

772. that laſt dotted ;) and pu che Root thereof as: e F 

Quotient, which will be the Hr! Ei ure of the Root, 48 
but ſubtract its Cube from the fir Period, and on 1528 
the right Hand of the Remainder bring down the WI T 
Figures in the next Point, and we. Mall chen have Wh down 
What Arithmeticians call the Re/alveng, . (from re. bay 
folvo Lat.) uader which draw 2 Line. * 

- Again, - ſquare the Qpotient, and multiply h 
Square by . 300, Which lace under the Reſolve * ao 
and ity Name is the tripWSquare. ,,, + 

Then, multiply the Quotient by 30, and put the N 
Product under the triple Square, and call it the Th 
1 and under this triple Quotient dra 
Line. 


n | 8 | 2x2 
Fhen add the triple Square, and triple Quotient | 
together, and call the Sum the Diviſor; and under it 
draw a Line, thet$ try how oſten this Diviſor is con- 


- - tained in the Reſolvend, which muſt never be taken 


more than 9 (though ſometimes the Diviſor Pay, bell . 
. | * * den 'v 


„ ** * : - 


* 8 . — 
0 i 
= 1 7 ? * 
7 . : 5 . * 4 , 
: + . s . * N g 1 
| * 8 | 
- I - 4 N 


: Of 9b&Ounr_Rdor) , 1 „ » ns 
taken out of the Refolvend more than nes; be- 

cauſe vg Are giving Directions ti ſind only one Figure 
at Tee Number / ſo taken may bey but s 

not always, [the nent Figure of the Root; however, 
take it as the true Figure, and multiply the triple 
Square by it; then ſqwafe, his Figure, and by its 
Square multiply the tyiple Quotient, and to: theſe 
bs > mg add the Cube of the ſaid Figure, and, 
if in m, which is called the Mlatitium, be no: 
greater chan tie Reſol Lend, the F igurè taken was the 
true one; if It doęs en take jt one lefs, and 6nd 
another Ablatitiums Me tract the Ablatitium 
from the Reſolvend, and to the Remilttider, if there be 
any more Points, bring down the next Period; and 

the Remainder and Period iſo taken down conlidered 
as one Number, Will he a new Reſolvend, under 
which draw a Line; and now begin again (at the 

| Place marked“ in hel Directions) with ſquaring che 
Quotient, ' which * confiſts of two F igures; and 

ſo pracded:after the abovè Manner, until all the Pe- 

p have been taken down, finding at each Step * 
n FF 
480. Example. 1. t is the "Cube " Root. 

49032 mw gl rivet 10, eee T8 * 5 of 


/ This| wprked according to the Directions juſt laid 


down, ill Rand thus: | 
ie ino ein 1 8 „ 20170k 257 *. 
N & | 12 th n 517 Gs: en 
4 1 —— ; 3? er | Roi b #4 A 
p : Reſolyend .. + .;! 


I'XIX 200 = Triple Square 
Th 1 * 30 "=! riple Quotient 
The Sum or Diviſdt 3308s contained in 728 twice, 
| 300 x 2 = 600 _ © 
2X2 2 4 and 30 x4= 120 


— — 


—— - 


otient M ITT: FL 

nder i Sum —528 Ablatitium . 2 
in 2s We TCD 4 
nay be i R 2 i Oe 4 
taken 1 rtl 10 | | * 


* 


e Cunz Roor. 


0 y (with a little Alteration in the Di: 2 


ba ' Or 1 
3 rections) be extracted as follows; and, though this | 
* Method, and that above, may at firſt Sight appear ta 
” different, yet by Compariſon they will appear the 
very N | . 


„ . 
| mes 10 æ the aſſumed Root 
IO x tO x IO = 1000 | 


10 x 10=100,and 100 x3= 300. Triple Square * 


10 XK 32 2. 3 
: | 3 5 Times 


300k 2 = 
30X2%2=120 . 
13 | „ 2 2128 38 | 
| ; | 728 Ablatitium 
| OE IST 
: For Proof 12x 12x I = 1728. 
481. Example 2. What is the Cube Root of 
£ 16003008? _ = unt 
Here we can go the Diviſor 2260 fix Times in 
the Reſolvend 800g; but, if the Reader works it 
down With 6 for the next or ſecond Figure of the 
Root, he will find the Ablatitium greate than the 
Reſolvend; and therefore we muſt put d@wan. one leſs, 
viz. 5. As for the new Diviſor, it is contained in Wl » 
the new Reſolvend twice; . the third or laſt Figure thus 
of the Root is 2, and ſo the whole Root = 252. For of 1 
Proof, 2.52 x 252 x 252 600 3008. | 2 
; | 1 eee | c 2 
2 — 8 | =» | 
N 8 8003 Reſolvend 
ꝛ2xX* 2A, Ax 300 1200 Triple Square 
3 2x 30= 50 Triple Quotient 
| _ ©... 1260 Diviſor 
4 1200x 5= Gooo ix 
* „ 6* 5X5 1500 : ” ai. 
| JJ WS | * " 
3 7625 Ablatitium. | tk, 


15 74 
. 

SS * 3 2 pe - 4 

33 K * 

3 
» . 4 A 

a4 fx = A : 


l 4: 
& 1 


: ö e 


- A | _ * = 
9 * A. _ : FAS * * 
| * — 5 , LE 4 * l 
"x - x. - ; ; 88 -« 
” 5 . 
« — » 4 2 ns 4 FL 


es in 


5 it 
the 

the 
leſs, 
d 1n 


gure | 


For 


| 


tient multiplied by that 


| Of theCups Roor. 2 245 
WP . 5 378008 Reſolyend | 


Tv 300 = 187500 triple Square 
i» © * 30 750 New triple Quotient 
| 17250 New Diviſor. - 
187500 x2 = 375000. - 
'750x2x2 = _ 30a 
2X2x2= 8. 


FT — New Ablatitium 


* 


482. $row are many 4 GN Ort for 
Extracting; but we Hall only give a Method a 
little different from the Wregoing and ſhew that 
there is a perfect Agreement — them; and con- 
ſequently, if the preceding one he true, this cannot 
be falſe. This Method differs from the former, only, 
finding the Ablatitium, which is found thus: Put 
e Square of the Figure, which ſhews how often the ©, 
in@ in the Reſolvend under the Di- 
roduct of the triple Quo- 
gure; and under theſe two 
Numbers place the triple Squate and, having added 
theſe three Numbers rogether, multiply the Sum 
the F igure laſt placed in the Quotientg and tlie Produc 
will be 2 Ablatigum *, * 
R 3 483. 

The A t of this and the Rule in Art. may be 
thus The Agreemen Fa Pa Fi hens by ton often the Diviſor 


is contained in the Reſolvend; s = le Square, g = the 
triple Quotient; then, ing — 55 * W_ Ablatitium is & 

* + x3, but this, 1 iti TNA 
A, the Method ivered. Q. E. D. 


Diviſor is coptai 
viſor; under this put the 


4 


* 


0 fe Cp br. 2 


J | RE 30 he. it be! Tequired to xtra I 

„ e Mt. YEE $(F>: 4 
= 7 eatner may com are . ion 
0 . in $4 ops 5 ny 
Tue OE ration. & x x 602 4 
7. 2 4 *% + & 7 \ 
* « #4 ” # 1 5 n 
| nuit 04: work 728-1 728 Refolvend 4 * 


| 1 "4 * 1x 300 = 300 Triple Sq uare 


(ov! A Yd dl th LW Triple Vene 


" 


H 16,0015, 1 1 
g 03 Wan b aN at 1. 
baus 30% 2 5's 60 n e 
54. n 3 2 ku Triple Squate 8 
4 at 2. 
. 


20 Ie „ ates 
"Whedce it appears, fs hi 10 ch 
* troubleſome han ch regoi 
484. The 7 of dhe obe Root. to Af. 
2 af gBuſl grounded on, Geometrical 
_ Theorems, it is x6 ry to deter its Ap Pplication to 
a Variety of Purpoſes of Ph n Life, we have 
„ treated 85 ſuch Theorem F and, href Me. ſhall at 
_ - reſent only give one Inſtange, | * If a Shot whoſe 
| Þ is 2 Inches, aa". hh z What is the-Di- 
ameter of another Shot FY Lame Metal, that 


weighs 2415 Ne 
the Weight 6 the 


Solution. It is evident, 
Shots muſt be proportionable to the Quantity of 
= Metal they contain; and the Geometricians acquaint 

| us, that the Quantity of Metal or Solidity is as the 

-- Cube of the > gps ; *.: 28 3th: 8 (the Cube of 

= 3. 2 Inches) :: 24 i : (by the Golden Rule) 8x24 = 3 
| = 64 Inches, he Cube of the Diameter of the re- 


8 „ . & 
* 


1 quired Ball; and . the Cube Root of $4, Liz. | 1 
5 Inches the Diameter ä 28 * 8 5 
h 4 ** 3· ob — 


* 


| tur 1 Don. =_ 
Since theſe Methods of extracting the Cube ' 
55 1 troubleſome, it will be.yery uſctul to have 
rich a Table, which will give the Root of any Number, 
(xhoſe Robt doth not conſiſt of more than three 
Figures) b Inſpection only. But, before we give 
ſuch a Table, as the Method of Inyolution would be 
very tedious, it may not be Wproper. to ſhew how 
ſuch Tables may be made by Addition only, from 
a Table of Squares: Which is done by Help of this 
Theorem, viz. Let there be any two Roots, whoſe 
Difference is j Jang then we affirm, that the Dif- 
ference of their Cubes is at to “ the Sum of the 
Square of the greater Root; twice the Square of 455 
leſſer Root. 
486. Hence, a Table of Cubes may be 21 
from the Table of Squares by Addition only; for 
Example, ſuppoſe it was required to find the Cube of 
ri the Cube of 11 being giyen 2 1331. Firſt; by Ys 
the Table of Squargs, the Square of 11 = 121, and 
| the Square of. 12 = 144. e Ki 121 = 12147 
ing 121, by the Theorem 144 +321 + 121 + 11 = 
yy the Difference of their Cubes, and, conſequently, 1331 
Af. +,144 +121 + 121 +1=? Dx a! Cube of * 59 
ical as the greater Root. 4.8 
ABLE of Cube NumbeT or the Cube, 


to 487. A 

ave or third Foxer of all the Integral Roots, from one to 

at 1000 incluſſve. 

ofe The Method of uſing; this Table is the due aj 

Di- that for the Table of Squares, _— | 

hat rad | & | | A Tams* 

* ebene be. a ns reg pts 

the + 3 . B25 W * being'= , ſubtracting 73 from this 455. 
of laſt, the toned - og 3 74 zy + 1, which; it is 


int evident, a PR Joy Þ 44-2 Ah = 2 = . 


; but -* r r ; D 
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q 1030201 


3061208 


2 1092727 


1124856 


| 1157625 


t191016 
1225043 


- | 1259912 
. 


1331000 
1367631 
1404928 


1442897 


1481544 


1320873 


1560896 


1601613 
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a. R. G. 
* N 1 42 - 64000 1 
8 | 41 |: 68921 
27 | 42 | 74088 
64 | 43 | 79507 
I25 | 44 85184 
216 | 45] 91125 
343 | 46 1.. 97336 
512 | 47 F 103823 
729 | 48 | 110592 
1000 | 49 [117649 
. 13313 | 50 |. 125000 
1728 | 51 [133651 
2197 | 52 | 140608 
2744 | 53 | 148877 
3375 | 54 |. 157404 
4996 |55 | 167375 | 
4913 | 56 | 175616 
5832 | 57 | 188195 
6859 | 58 | 195112 
8000 39 1 205379 
9261 | 60 | 216000 
648 | 61.] 216981 
62 | 238328 [101 
13824 | 63 | 250047 | 102 
15625" | 64 | 202244 103 
175760 | 65 | 274625 | 104 
19683 | 66 | 287496 105 
2197 67 | 300753 | 106 
24389 | 68 | 3144ge 107 
27000 | 69 45575 108 
29791 | 70 | 343000 [109 
32768 | 71 [' 357911. [110 
35937 7 |. 3.3345 111 
3930473 389017 [112 
7 4 $253%t 1173 
75 | 411875 [114 
3 | 70 | 438976 [115 | 
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119 
120 
121 
122 
123 
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126 
127 
128 


16g" 


130 
L31 
132 
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135 
136 
137 
138 
139 
140 


1414 


142 
143 
144 
145 
1536 


147 
149 


150 
151 
152 
153 
134 
138 
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1643032 
1685159 


11728000 


1771561 
1813848 


11860867 
1906624 


1953125 


2000376 


2048383 
2097172 
2146689 
2197000 
2248091 
2299968 


12352037 


12406104 
2460375 


12515856 


2570333 
| 2628072 


2685619 
2544000 
2803221 
2864288 
2924207 
2985984 
3027525 
3112136 
3176523 
3241792 
3307949 
33] 5000 
3442951 
3511808 
3581577 
3652264 
3723675 
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157 


158 
159 
160 
161 


Cube 
3869893 
3944312 
4019679 
4096000 
4173281 
4251528 
4330744 


| 4410944 


4492125 
4574296 
4657403 
4741632 
4826809 
49t 3000 
5000211 


5088448 


5177717 
5268024 
5359375 
(5451776 
5545233 
539752 

935339 
5832000 
5929741 
6038568 
6128487 


þ [6229504 
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7529536 
7045373 


| 7702392 


7880599 
8000000 * 


18120601 
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365427 
848966 
8615325 
8741816 
18869743 
8999912 9 
9129329 4 
9261000 
9392930 
128 
9663597 . 
9800344 


9938375 
10077696 


110218313 
10360232 


10503459 * 
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10 2154 2 
I 1089867 6:3 | 


[11239424 


11390623 
11543176 
11697083 
11852432 
2008989 « 
12167000 „ 
1232639 
12487168 
12649337 
12812904 


[131 425 
133 2053 


6 [148 


1156 
115813251 
116003008 
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Cube 
5 [129776 


13491272 


13631919 


13844000 


[13997521 | 


14172448 


114348907 
$14526754 
1555 


6936 


15069223 


15438249 


1 5 


16194277 


17576 OOO 
17779581 


117984728 


18191447 


18609625 
18821096 
19034163 
[49248832 
19465 109 
1968 390⁰ 

1990211 


20123648 


3 2034647 


5000 1 


16387004 | 
16581375 
1677716 
116974593 | 
147173512 
17778559 


18399744 


N. 


274 
275. 
276 
277 
28 
279 
280 
2814 
282 


Cube 
20574924. 
2979687 5, 
2102437 
21253933 
21484952. | 
21717039 
21952000 
2 Make 1 
224257 
[22665187 
22906304 
231049126 


[233930506 


23539903 
23893872 


124137569 
24389000 
291 
24897088 
25143757 
25412184 
(23072375 
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EZ 
12 0953592 


| 26730899 
27000000 


24642171 


27270901 
2754 4 
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| 28094464 
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. 
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30080231 
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._ 


3 Cube 


[1343 | 


314 


316 
0 


320. 
321 
322 
323 
334 
325 
326 
327 
328 
329 
5 


3966429) 
49959144 


315, (4339587; 


31334496 
31835013 
32137432 


319 38401759 


327 68000 
133076161 
[33356248 
"33098267 
34012224 
34328129 
[34645976 


37965703 


35287552 
356112 


3593 7009 


48874527 


36594368 
36926037 
37259704 
37595375 


37933050 
14547 


38614472 
38958219 


39651821 
40001688 


[49353007 


14970758 4 
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{414 1730 
(41781923 
42144192 
142508549 


350 {428 7 5900 
331 14324354! 


| 39394000 , 
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na e, le BR. Cue 
144 352 #304420 49r | 59776471; 430 | 79507000 
$7 353 [43986977] 392 | 60436288] 43r |80062ggr 
% NN 354 [443545647297 [606984571 432" | 80621568 . 
ou, 3 [441399751394 [61162984] 433 81182737 
432 339 4511016 223 ere 434 81745504 
% E 286435 [82312875 
0 3 [459927121397 1625707731430 182881856 
161 35 [492692791398 163044792] 427 [83453453 
% . [455500001399 [635211991435 184027572 
267 361 47043981 400 [64000000] 439 4604619 
224 362 [47439928 401 164483201] 442 185184000 .. 
2: „ [47839147 [402 164964808 ter 185766121 , 
TY ©: 40229544 403 65440827] (42 186350888 . 
7 55 486271251404 [63949264] 443 [86938307 
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;6p. [49430863[406 [669434361445 [88121125 
209 368 [498360321407 [674191439 449 188716536 . 
5g1 36g [50243409]405" [07947312] +47 189314623 
68 370 n 409 68417929448 89916392 
37 71 [570645111410 ergo 10001 449 90518849 
04 372 [514788481411 6942653145 9% 
* 373 (618951171412 69934528451 [91733851 
250 374 [543.13624[413 [704449971452 [92345408 
53 375 [527343751414 70667944453 92959677 
72 376 [53157396[415 71473375454 93576664 
19 377 [535826331416 [71991290] 455 94190375 
00 378 [540ro152[417 [725117131450 9481886 
21 379 [544399391418 73034632457 [95443993 
88 3890 854872000419 735600591458 96071912 
07 381 155396341 420 | 74088060] 459 196702579 
$4 382 [55742968[421 [74618461 460. 197336000 - 
25 383 [59181887[422 [75151448 461 [97992787 
30 384 156623104[423 75686967462 [98611128 
2; || 5% [570665251424 176225024403 199252847 
92 386 [575124561425 7676562 5464 99897344 
49 by 57960603[42@|77398776|405 4r00544025 
5% | 388 [584r1072[427 [77854483] 4654101194696 
ar 89 [688638691428 1784027521407 108847563 
390 [102503232 
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Cube 


[103161709 


10382 3000 
104487111 
105154048 
ro0;823817 
106496424 
107171875 
107050196 


109215352 
109902239 
110592000 
111284641 
111980168 


113379904 
114084125 


[114791250 


115501303 
116214272 
116930169 
117649000 
118370771 
119095438 
119823157 
120553784 
121287375 


6 [122023936 


122703473 
123505992 
124251499 
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125951501. 
126506008 


128024064 
128787625 


: [129554216 


130323843 
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108531333 


112678587 


127263527 


R. 


508 


509 
510 


511 


512. 


513 
514 


515. 


516 


517 
518 


519 
520 
521 
522 
523 
524 
525 


526 


527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
940 

4.2 
543 
544 
545 


546 | 


Cube 


131872229 
132651000 
133432821 
194217728 
135005697 
135796744 
136590875 
1.27 388096 
138188413 


139798359 
140608000 
141420761 
142246648 
143055667 
143877824 
144703125 
1455315706 
146303183 
147197952 
148035889 
148877000 
149721291 
120568786 
131419437 
152273304 
153130375 
153990650 
154854153 
155720872 
156590819 
157464000 
158340421 
159220988 
160104007 
160989 184 
161878625 


162771330 


131096512! 


138991832, 
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548 
549 
550 


547 


Cube 
163667323 
104566592 
165469149 
166375000 


5511167284151 


552 
553 
554 
555 
350 
557 
558 
55 

560 
561 
562 
563 
564 
565 
566 
567 
568 
56g 
570 
571 
572 
573 
574 
575 
570 
577 
578 
579 


168 196608 


169112377 
170031464 
179953975 
17187961 

173741112 
174676879 
175616000 
17655848! 
177504328 
17845354) 
179306144 
180262125 
181221496 
182154263 


183150432 
18 3 
133193000 


186169411 
187149248 
188132517 
189119224 
199109375 
191102976 
192100033 
193100552 


194104539 


195112000 
196122941 
197137368 
198155287 
199170704 


200201625 
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618 
610 


214921799 
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PS 37170959 
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202230056 
202262003 
203297472 
204336469 
20537 9000 
2060425071, 
20747 4688 
208527857 
209584584 
210044875 
211708736 
212776173 
213647192 


217061801 
218167208 
219256227 
220348864 
221445125 
222545016 
223648543 


230346397 
231475544 
232608375 
233744896 
234885113 
236029032 


238328000 
239483061 


6231 
624] 
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242970024 | 


PAY 
91 


A m_ 


R. 
625 
626 
627 
628 
629 
630 
631 
632 
033 
034 
035 
636 
637 
25 
39 
640 
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244140625 
245314370 
246491883 
247073152 
248858189 
250047000 
251239591 
252435968 
253636137 
254840104 
256047875 
257259450 
258474853 
259694072 
260917119 
262144000 
263374721 
264609288 
265847707 
267089984 
268336125 
269586130 
270840023 
272097792 
273339449 
27462 5000 
27 5854451 
277167808 
278445077 
279726264 
281011375 


| 282300446, 


283593393 
284890312 
286191176 
287496000! 
288804781 


290117528 


391434247 
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667 
668 
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670 
671 
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675 
676 
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678 
679 
680 
681 
682 
683 
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700 
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Cube 
292754944 
2 a 
295408 296 
296740903 
298077632 
299418309 
300763000 
302111711 
303464448 
304821217 
306182014 
307 540875 
398915776 


310288733 


311665752 
313040839 
314432000 


317214368 
318611987 
320813504 
321419115 
322828856 
324242703 
325660672 
327082769 
328 509000 


331373888 
332812557 
334255354 
335792375 


61337153530 


338605873 
340008892 
341332099 
343000000 


315821241 


344472101 
345978403 


329939371 
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703 
704 


709356400829 
71035791000 
13594334310 

3609441287 
362467097 75 


717368601813 


18 370146232 
19371694959 


[374805361 
21376367048 
377933067] 
379503424\ 7 
1382078125] 
1382657176 


392223168 
393832837 
3954469043 
397065375 A 
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625: 
351894810 


354894912 


363994344 
36706r696 


353393243 


$73248000\' 


384240583 


390617891. 


298688256 


es 
401947272] 


1493583419] 
405224000] 
406869021 


389828352 
387420489 
1389017000] 7 
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R. MA. 
147488997} 7421408518488 
410172407 
41183078 
41349362 
141516093 


143" 


744 


385525875 12 


435519512) 
43724547 
438976000 5 


442454 


449455096 


1451217663! 
452984832 


454756609 


450653 3000 


458314011 


2 þ 460099648, 
461889917] 


463684824 
465484375 
467288576 


[4690997433 
81470910952] 6 


779 


ie | 
| 728 : 
444194947 
ang 
697125] 


472729139 
780 474552000 


R, * 
34 


282 
2 
703 
784 
785 


7855 
48 7443403 


Dy 
147037 

4782 4547 
1480048687 
481890 ꝛ04 
43528605 
48 95587656 


48 499303872 


| 4946906 


493039000 


1149491 367: 


274490793088 


1495077257 
159050618, 


159245987; 


91594358336 
A 596261 973 
8508169597 
510982399 
1512990000 
[513922401 


515849608 


1517781627 


519718464 
3216601235 


6523606616 


71525557943 
1527514112 


529475129 


1531441000 
21533411731 
614444; hom 
153736 


797 
53935314 


541348375 - 


543338496 


545330513 


547348432 


549353259 
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A TaBLEof CuBrs. 
e R. Cube R. Cube \ R. Cube 
20 561368089 633839779 696 24750792 
8215633866186 636056000 899726572699 
922 5584122480861 638277381 9001729000000 
92357441767 562 [640503928] 9014731432901 
824 | 559476224863 6735647 902 533870808 
923 5615156250864 [644972 544 9031230314327 
926 [563559976 pag 47214625] 9041738763264 
827 (5656092831 8691649461896] 9051741217625 
928 $9700 552 194 651714363 906743677416 
829-[569722 789 $65-16539720320 907 f746t43643 
830-}g7t7857000( 869-[656234909|,908[748613312 , 
831. 28895795 $791658503000| 909 75206 429 
632 [999930368|$731660776301 9201753571000 
833}578009537 12 663054848911 75655470 


834389093 704|$7310653386 17] 912 [7585590528 
835158218289 5|87441667627624|913[76r048492 
8361584277050|[8751669921875[ 9141763551944. 
8371680876253 8760672221376 9151766060875 , 
$381588480472|8771074526133 9x "1768575296 
839 [590589719] $78 {676836152[9774771095213 , 
840|5927409000|8791679151435] 918773620632 
841 [594823321] $89]681472000] 9194776151559 
842 [596947688] 881 [683797841] 929|778688000 
843 [599077107|882 [686128968|[921|781229961 
$44 [601211184 8831688465387] 922 783777448 
845603331123 884[690807104| 923[786330467 
+ 846 [6054957361 8851693154125] 924|788889024 
847 [607645423] 880[695506456| 925791453125 
848 [609800192| 887 [697864103] 920 [794022776 
849611960049 888 [7002270721927 [796597983 
850 6412 3000889 702595369 928 [799178752 
851 [616295051] 890|7049690gigſ 9294501765089 
852 [618470208| 891707347974 9391504357000 
$53 [620650477] 892[709732288] 931 [806954491 
854 [622835864] 893|712121957] 932809537869 
855 [625026375] 894714516984 933812166237 
8561627222016]|895]716917375] 934814780504 
$571629422793|896]719323135| 9351817400375 
858631628712 8 9361820023856 


* 5 F 2 *” 


822656953 


808252936729 


827936019 


839534000 


833237621 
835896888 
838561807 
841232384 
84390862 f 
846590530 
849278123 


81851971392 


854679349 


| 257375000 
1186008 535 


862801486 


865523177] 


8082 50664. 
870983875 


61873722816 
876467493 


879217912 


AT aBLt of CuBEs$, - 


RX. Cue.” X.. 
9591251274079 981 

6088473600098 2 
963 887503681 983 
— 8902772181984 
90 3893056347085 
4: 41895841 344}986 
965898632 125]987 
966901428696 988 
96790423 10530989 
968 9070392320990 
969 909853209991 


'S 


9700912673000 992 
97 
972 
11973; 
974 
975 


9240104241996 


9791933313739 


980941192000 


Cube 
944076141 
46966168 
94 


49862087 
952763904 
955671625 
1958585256 
961504803 
1964430272 
967 36 1669 
979299000 
974242271 

76197488 


1549861193 [979146657 
918330048994 [982107784 
1921167317195 98074875 


88047936 


1926859375 997 997026973 
97619297141961998' 994011997 
97719325748331999 997002999 
9791933441352 I000, 1000000009 


741 


458, 


the N 
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488. We ſhall now proceed to the Lemma's ne- 
ceſſary for mee the Method given in Art. 
479/ (and illuftrated in the ſucceeding ones) for ex- 
tracting the. Cube Root. v3 2 Re | 

Lemm 1. The Number of Figures, in the con- 
tinued Product of any three Numbers, tan never be 


more than the Number of Figures in all three 


Factors, but may be equal to them; neither can the 
continued Product be at leaſt but two Figures fewer. 

4 n. This evidently follows from Art. 467; 
for, by the Lemma in that Article, the Product of any 
two Factors cannot have more Figures than are in 
both Factors, nor leſs than one fewer; and therefore, 


257 


if we conſider this Product as one Factor, and the 


remaining Number the other, this Product can have 
at moſt but as many Figures as are in both the Fac- 
tors of which it is compounded, and at leaſt but one 
fewer; now the Number of Places in one of theſe 
Fattors,/ ur- the firſt Product by the above, can 


never exceed the Number of Places in the two firſt 


Factors, and at leaſt be but one fewer; conſequently, 
the Number of Places, in this laſt Product, can never 


exceed the Number of Places in all three Products, 


nor be at leaſt but two fewer than the Number of Fi- 
gures in the three Factors. Q. E. D. 

489. Corollary 1. Hence it is evident, that the Cube 
of any integral Number cannot have more Figures 


than three Times the Number of Figures in the Root, 
nor leſs than two fewer than triple the Number of 


Figures in the Root. $368) 

490. Corollary 2. Whence it follows that, if any Cube 
be pointed as we have already directed *, then the Num- 
ber of Points will be equal to the Number of Figures 
in the Root; for, if the Number of Places be 1. 4. 
7. 10, Sc. the Number of Points are 1. 2. 3. 4, Cc. 


Which are two correſpondent Series in Arithmetical 
Progreſſion; the firſt, being the leaſt Number of 


Places, which will admit the correſpondent Number 


of Points, in the ſecond Series. Now it is evident 
by a bare Inſpection, * if to any Term in the firſt 


111 
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| Of the Cunz RoorT. 
we add 2, a Third of that Sum will be equal to the 
correſpondent: Term in the ſecond Series; therefore 


if. we put 1 one leſs than the Number of Terms in 
the Series, as the common Difference is 3, the Term 


. which is » Terms diſtant from the firſt = * 9 z+ : 
= the Number of Places in the Cube; to which add- 


ing 2 we have 3 1 ＋ 3, a Third of which is u + 1 = 
the Number of Points. (This might have been found 
otherwiſe, by the ſame Method as ſhewn in Art. 469, 
for the Square; but we have given the above Method, 
for Variety Sake.) Now, putting d the Number of 
Places in the Root, the leaſt Number of Places in the 
Cube is + 3d — 2 34 —- 22 132 ＋1; and 
, adding 2 to each Side of the Equation, we have 
34d 23 n-+ 3; hence, dividing by 3, we find, that 
d=||n +1; but » + 1 = the Number of Points, 


. by the above; therefore, d d the Number of 


Points.» ; E. D). | A. cli | 
491. Lemma 2. If any Number, not a perfect Cube, 
be pointed according to the Directions already given , 
the Number of Points will be equal to the Number 
of Points in the greateſt Cube, which is contained 


mnt; 


| Demonſtration, Let a be a Number; (not a Cubeg 
c = the greateſt Cube Number contained in it; then 


it is plain, that c cannot have more Points than a, for 


then it muſt have more Figures, and ſo c be greater 
than a, and then could not be contained in it, which 
is contrary to the Suppoſition. And that c cannot 
have fewer Points than a, may be thus ſhewn : Let 
3 u be the Number of Figures on. the right Hand 


df the ſuperior Point of 2; then, if we take 1 with 


3 u 0's which it is evident is contained in a, it is a 
Cube Number, and its Root I with + of 3 x o's, 
dix. 1 with 0's) for 1 with u, o's cubed = 1 with 
3 u, o's; wherefore, 1 with 3 # o's is a Cube with as 
many Points as 4 hath, and, being contained in a, it 
follows, that the greateſt Cube c cannot have fewer 

. 71 . Points; 


* » 4 
* . 
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Points; and, if c can neither have more nor fone? 
Points than þ the Number of Points in a and c muſt 
be equal. Q, E. D. 

492. Corollary. The Root of the greateſt Cube, 
contained in any Number 4, which is not a Cube, 
hath as many Figures as à hath Points; for it hath 
as many Figures as there are Points in *; and the » 
Points in c and à are equal ; conſequently, the Root 
of c hath as many Figures as there are Points in a: 
9. E. D. 

493. Lemma 3. If any Number be pointed e 
of to. the Directions already given , and we con- 

er the Period in the firſt Point (viz. the firſt on 
the left Hand) as a Number of itſelf, then will the 
285 Cube, contained in that Period, be equal to 

Cube of the firſt Figure of the Root of the 


— 
— % 
- 
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given Number, if it be a perfect Cube; or of the Root 


of the greateſt Cube which is contained in it, if it be not 
a perfect Cube. Again, the greateſt Cube contained 
in the two firſt Periods (of the given Number) taken 
as one Number by themſelves, is equal to the Cube 
of the firſt two Figures of the Root-of the given 
Number, if a perfect Cube; if not a Cube Number, 
of the greateſt Cube contained in it. And in 
general, if we compare, by this Method, 3 or 
4, Cc. firſt Periods, the Cube of 3 or 4, Ec. 
firſt Figures of the Root, vill be reſpectively 
equal to the Root of 3 or 4, Sc. firſt Periods 
of the given Number, taken by themſelves as 
one Number, if the Number be a perfect Cube; 
or of 3 or 4, Ce. firſt Periods of the greateſt 
Cube contained in it, jf it be not a Cube Number. 
Our Meaning, in this Article, may be illuſtrated in 
the ſame Manner as that made Uſe of in Lemme 3. 
for the Square Root, viz. Let a be any Number, þ 
its Cube Root, if a perfect Cube, or the Root of the 
11 . Cube contained in ãtt Put c to repreſent the 
rſt, or two firſt, Sc. Periods (as, for - Example, if 


fie Number þ be the ſame as in Art. 481, then c = 16 


. 8. 2 ö | J 5 of 
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or 16003, Cc.) and let r= the firſt, or two firſt, 
Sc. Figures of the Root; according as we conſider 
the firſt, or two firſt Periods of the given Number, or 
of the Cube 43 z (viz. r = 2, or f = 25, &c.) then 
73 = the Cube of the firft, or two firſt Figures of the 
Root; now all that we affirm is, that 73 is the greateſt 
Cube contained 1n c. | = 
Demonſtration. We ſhall firſt ſhew that 73 is, con- 
tained in c, or, which is the ſame, that 73 cannot be 
greater than c; and then prove 25 a greater Cube 
than the Cube of 1 cannot be taken fromc. 


t. We have already demonſtrated *, that the Num- 


ber of Points (or Periods) in à is the Number 
of Places or Figures in +; and conſequently, in 
all Caſes whatever, there are as many, Points on the 
right Hand of c in the whole Number à, as there 
are Figures on the right Hand of in the Root h; 
, if we put d to expreſs the Number of Figures on 
the right Hand of r in the whole Root 5, then x, taken 
in its compleat Value, is r with d, o's; and 73, taken 


in its compleat Value, is 73 with 3 d, 0's; alſo c, in 


its compleat Value, = c with three Times as many 
o's as there are Points on the right Hand of it, in 
the whole Number a, viz. c with 3 d, 0's; now 
it is evident that, if 73 is contained in c, then alſo, in 
their compleat Values, 73 with 3 d, o's muſt be con- 


tained in c with 3 d, o's; but, if . 2 
ws that, taking 


poſe v greater than c, then it 
them in their compleat Values, 73 with 3 4, o's 15 
greater than c with 3 d, o's; but, according to this 
Hypotheſis, 73 with 3.4, o's is greater than a; for 
a c with as many Figures on its right Hand as 
we have put o's on the right Hand of 6; but theſe 
Figures can never exceed the Exceſs of 73 above c, 
if it be but 1, becauſe it is in a higher Place; , 
from the Suppoſition that 3 is greater than c, it fol- 
lows, that 73 with g d, o's, that is, the Cube of Part 
of the Root, is greater than a, which the Cube of 
the whole Root doth not exceed ; that is, makin 
4 Part greater than the Whole, which is 3 an 
| | 45 | 4 ere- 
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therefore 13 cannot be greater than c, and conſe- 
quently muſt be contai in it. 8 

2. We are now to prove that 73 is the greateſt Cube 
Number that is contained in c; we will at preſent 
ſuppoſe, that 3 is not the greateſt, but that g3, a 

eater Cube, is contained in c; then g3, taken in its 
compleat Value, is g* with 3 d, o's; which, by the 
Suppoſition, is contained in c with 3 d, o's; the Cube 
Root of g with 3 4, o's, is g with 4, o's; for g with 
d, o's cubed, is = g with 3 4, o's; but, ſince g is 
greater than r by the Suppoſition, g with d, o's, muſt 
be greater than 7 with a, o's; but, there being as many 
Figures on the right Hand of 7 in the whole Root, 
as O's on the right Hand of r taken in its compleat 
Value, it follows, from the Nature of Notation, that, 
if g exceed r by only an Unit, then g with d, o's 
muſt be greater than the whole Root r with 4 Figures; 
and conſequently, g with 4, o's being greater than 
the whole Root 5, its Cube g with 3 4, o's muſt be 
greater than the Cube of 4; , by the above Sup- 
poſition, a greater than 55, viz. g with 3 d, o's is 
contained in a leſs than 56, viz. in 7* with 3 d, o's or 
c with 3 d, o's, which is abſurd; and. r* is the 
greateſt Cube in c. 2, E. D. | 

494. Corollary. If we find the Root of the greateſt 
Cube contained in the firſt Point, or Period (viz. the 
firſt on the left Hand) that Root will be the firſt 
Figure of the required Root; and, if we find the 
Root of the greateſt Cube contained in the two firſt 
Periods, it will give the two firſt Figures of the 
Root, and ſo on to any Number of Periods. 

495. Lemma 4. Letn= any Number, whoſe Root, 


if it be a Cube Number, or the Root of the greateſt ' 


Cube contained in it, if it be not a Cube Number, 
is to be found; then, if we put r = any Part of ſuch 
Root, aſſumed at Pleaſure, and x = the other Part 
of the Root, that is r + x = the Root, we affirm, 
that, if we make 3 7* + 3r a Diviſor, and ſeek how 
often it is contained in , under this Limitation, 
the firſt Part of the Diviſor 3 r* being multiplied 

0 S 3 by 


2 


61 


1 455. 


+ 36. 


Realpn, why, in making gr* + zy the Diviſor, we 


fore this Rule is true in this Caſe. 


gives 
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by the Quote, and the ſecond Member 3 r being multi. 


plied by the Square of the Quote, and to the Sum of 
theſe two the Cube of the Quote being added, the 
whole Sum may be equal to - if it was a Cube 
Number; or the greateſt that can be ſo taken from » 
, if # be not a perfect Cube, then the Quote ſo 
found is equal x. "IJ 

Demonſtration. Firſt, when u is a Cube Number, we 
ſhew the Truth of this Lemme thus : Since r + xz 
the Root, r + V = 2», that is, *-r3 +2 5* x + 
37x* + x3 n; whence by ſubtracting r3' we get 
37* x + 3 18* + $3 F = # — 73; but by the above 
Rule we take x ſuch, that the Sum of 3 x, 3 r x, 
and x3, that is, 31 x + 3 7 #* + x3 may be equal 
to n — 73, which muſt be ſo by the above; there- 


Secondly. When is not a Cube Number, letz= the 
Exceſs of z above the next leſſer Cube Number, then 
r3-þ-37>x+3r x* T T=, and taking 73 from 
both Sides ot this Equation, gives 37* x + 37 x*+x3= 
n — g—73 = u—73 —2; and, to this adding g, it 
becomes 3 x +3 r x* + x3i-+ g Nn, and 
from this Equation ſubtracting 3 11 x + 3 * + x3, 
fg=*®n—rB— gr x +37 x* + x3; now 
fince g is the leaſt poſſible; and u — 73 invariable ; 
x being the only unknown Quantity, 3 * + 3r x 
+ x3 muſt be the greateſt that can be taken from n 
— 73, and this is what the above Rule directs,” and 
. the Truth of it is plainly ſhewn, los 

Hence, if g = o, that is, if # be a Cube Number, 


then, 1 — 13 3 ＋ TZ TN, org ff 


* +37 YT 73, as was before proved, in the 
firſt Part of this Demonſtration; and, perhaps, the 
perfect Agreement of theſe Demonſtrations is pleaſ- 
* to the young Student, as it ſhews how the De- 
monſtrations of particular Caſes may be deduced 
from the more general one. x 
496. Corollary. Whence may be eaſily ſhewn the 


gan 


ſince 
it is t 
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thats 
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ean ſometimes go it oftener in the Reſolvend a-, | 
than we ought ; for, in taking the Diviſor 37 + gr 
x Times, we only take 37* x + 3 7x, whereas we 
muſt deduct 3r* x + 37 x* +x*; and conſequently, 495. 
till we have worked down to the Ablatitium, that is, 
found what 3 * x + 3 r x* + x* would bring out, 
according to that aſſumed Value of x, we cannot be 
certain whether x be taken too much; but then, if 
37*x + 37x* + x* be greater than 1 , we muſt 
take x leſs than before, and work again. 

497. Corollary 2. When u is not a Cube Numbe® 
the Remainder which is g, can never exceed triple the © 
Root found, and triple its Square; that is, g cannot 
be greater than 3 4* + 3 6, þ being the Root. For, if g 
be greater, it muſt be at leaſt x greater, that is, 34* +36 
+ 1, to which adding 3“, it is 35 + 3Þ 30 T1 
5 +17, (for O + 1*=bþ* +3 * +3 b+1, as is evi- 
dent by Writing b for r, and 1 for x, in Art. 455.) And 
ſince this Cube it is manifeſt is contained in x {becauſe 
it is the Sum of the greateſt Cube, þ*, and the Remain- 
der 32 + 35 + 1 added together) it muſt follow, 
that g- 1 the Root of bY þ 3Þ + 3 +1 is the 
Root of a Number contained in #; and conſequent- 
ly b, according to this, is not the greateſt Root, be- 
cauſe þ + 1 is greater; but this is contrary to the 
Suppoſition, and. cannot be greater than 34* + 3b. 

498. We now proceed to demanſtrate the Kwle 
given in Art. 459. for extracting the Cube Root. 

Demonſtration. We have already proved, + that the 1 490. 
the Number of Figures in the Root is equal to the“ 
Number of Points in the Number whoſe Root is to 
be found; and alſo that Þ the Root of tha greateſt. t 494. 
Cube contained in the firſt (left Hand) Period, or 
Point, is the firſt Figure of the Root; which may be 
found by a bare Inſpection of the Column of third 
Powers, in the Table || of Powers); hence Part of 1449. 
the Rule is already demonſtrated. Naw having 
he found the firſt Figure of the Root, if the Root con- 
we fiſts but of two Figures, the firſt Figure in its com- 
at pleat Value is that Figure _> oon the right rows 

5 | . 
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of it; for this compleat Value put r, and 4 = the 
other Figure of the Root which is required; 12 
the Number whoſe Root is to be found; then, mak- 


ing 37 13a Diviſor, we muſt * divide #— 77 by 


it, ſo that x, the Quotient, may be ſuch, as 37 & 4. 
* + x* may not exceed a — ; and that our 
Neal is agreeable to this, is beft ſhewn by an Example, 
via. Let it be required to extract the Root of 16003, 
which is Part of the Number in Art. 481, with which 
ö iq compare what follows. The Root of the firſt 


Foint 16 is 2, for 2) = 8 but, as the Number 


16003 admits, of two Figures in the Root, the firſt 
Figure 2 in its compleat Value is 20 Sr; and the 
ſubtracting 8 the Cube of 2 from the firſt Point 16 
and bringing down the remaining Point, is in Effect the 
fame as ſubtracting the r, 2 280 = 8000 from 
16003 or n, . # — 1 16003 - 8000zx 8003 the 
Reſolvend; then we took 2 x 2 x 300 for the triple 
Square, and this is the ſame as 3 72, for this is 3 * 20 


202 1200; then we took 2 x 30 for the triple Qoti- 


ent, which is the ſame as 3 r or 3 x 20 S 60, the hum 
of 1200 + 60 . 1260 g 3 ＋ zr the Diviſor, Which 


is contained in the Reſolvend 8003 ſix Times; but, 


according to the above Limitation, only five Times; 
hence, x'= 5; then 3 * * 1200 & 5 60000, and 
37x*= 60x 5X5 = 15, and x RS X52 
125; now 37* x + 37 #*:+ x*:= 6000+ 1500 + 
125-= 5625 the Ablatitium; which, taken from the 
Reſolvend, leaves 378, for a Remainder z whence 


ye have ſhewn the Reaſon of the Rule, when there 


are but two Figures in the Root; and, in Order to 
ſhew it when there ave three Figures in the Root, let 
it be required to extract the Cube Root of 1500 3008: 


LY Now we have found already the Root of the two firſt 


ducted the Cube of 2 5 from 1600 3. and taken down 


Periods, or Points, viz. 25 ; but taken in its com- 
pleat Value, as there muſt be three Figures, it is 250 


=7; and we have already found the Reſolvend a—7; 
a being now = 16003008, for we have already de- 


the 


S 


the Cube Root of 14366628991 : 
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the next Point 008 ; or, which is the ſame, the Cube 
of 250 from 16903008, and there remains 378008 
for à Refolvend, or # — 7* , now the remaining 
Work will ſtand as under, which, compared with the 
Operation in Art. 481, will ſufficiently ſhew the A- 
greement. | 
n »—r'= 378008 New Reſolvend 

37* = 3 X,250x250= 187500 New triple Square 
371 =. 3 x 250 = 750 New triple Quotient 


TE 75 188250 New Diviſor. 
Now take x = 2 N 3 | 
3 xz2 187500 x 22 F755 
gr = 750X2X2 = 3000 
"OP 2x2x2= 8 — 
| 378008 New Ablatitium, 


- 


| © 

Whenice the whole Root = 252, and the Rule, true in 
3 Figures; and the fame Reaſoning, in proceeding 
from Point to Point, will hold good in any Number 
of Figures. 
499. We have already hinted, that Evolution may 
be proved by Involution, and alſo by cafting out the 
Nines; for Example, let it be required to prove, that 
252, juſt now found, is the Root of 16003008 ; firſt 
then by Involution 252 x 252 x252 = 16003008 for 
Profit; or by caſting out the Nine from 16003008there 
remttis o, and by caſting the Nines out of 252 there 
remains o, and . this laſt Remainder o x o vill be 
o, Se. „ right; again, for Proof that 85 is the 
Cube Rootof 164125, the Nines being caſt 'out of 
614125, there remains 1, and out of 85 there remains 
4, and 4 x 4 = 16, out of which the Nine being caſt, 
there remains 7, and 7 x 4 = 28, out of which the 

Nines being caft, the Exceſs is 1 as before, for Proof. 
500. Seholium, Befides the Uſe already ſhewn of 
the Tables of the Square, and Cube Root, they will be 
very uſeful in finding the Root when of -more than 
2 Figures; for Example, let it be required to extract 
This pointed * 
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be 14366628991, and, ' by looking in the Table of 
Cubes, the Root of the greateſt Cube contained in 
the three firſt Points 14366628 is found, by Inſpec- 


tion, to be 243, and its Cube 14348907, which, ſub. 


| tracted from 14366628, leaves 17721; to which an. 


nexing the next Point 991, the Reſolvend will be 
17721991; and now the Work will ſtand thus: By 
the Table of Squares 243 ſquared = 59049, which 
multiplied by 300 = 1774700 the triple Square, and 
243 x $0=7290the triple Quotient; and 177147004 
290 = 17721990 the Diviſor, which is contained in 
the Reſolvend once, . put 1 in the Quotient; and noy, 
to perform the remaining Part of the Work accarding 
to Art. 4.82, we firſt reſerve the Square of the Figure laſt 
put in the Quotient, viz. TU. 1 ; then the triple Quo- 
tient 7290 x 1=7290, and the triple Square 17714700; 
the Sum of theſe three Numbers = 17721991, which 
multiplied by the Figure laſt placed in the Quotient, 
iz. 1, = 17721991 the Ablatitium z which being 
the ſame as the Reſolvend, the Remainder will be 
nothing; and. 14366628991 is a perfect Cube, 
and its Root 2431 f | 
501. We ſhall not here give the Rules neceſſ- 


for extracting the Roots of higher Powers, for theſe 


two Reaſons: 1. Becauſe they are of no Uſe in cam- 
mon Arithmetic ; and, 2dly, becauſe they will be 
much more inte[ligible in another Place, as will alſo 
a more compendious Method of extracting the Cube 
Root. We ſhall, therefore, only at preſent hint, 
concerning the Root of higher Powers, that, when the 
Index of any Power is compoſed of two or more 
Indices of the inferior Powers, the Root of the ſupe- 


rior Power may be found by the continual Extracti- 


on of the Roots of the inferior Powers : To illuſtrate 
this by an Example, let it be required to extract the 
Root of the ſixth Power of 2985984 ; now the In- 
dex of this Power 6 is compounded of 3 and 2, for 

2 = 63; therefore, find the Cube Root of 


3X 6 | 
2985984, which by the Table of Cubes is 144, and 
| 144, and 


Single Pos iT 10. 
the Square Root, or Root of the ſecond Power of this, 
by the Table of Squares, is= 12, the required Root. 


4 — C2 FY CY 


OO — 


CHAP. XXXVIIL Fo 
Of Single Pos1T10N. 
502. DOSITION, or the Rule of Falſe, as it is 

called by ſome Authors, is a Rulefor work- 
ing a particular kind of Queſtions, which cannot be 
eaſily ſolved by the other Rules of common Arith- 
metic. The Reaſon of its being called Paſtion, or 
Rule of Falſe, is becauſe by the Suppoſition of one 
or two falſe Numbers, by this Rule, we are enabled 
to find the true; and, from the Number of Suppo- 
ſitions neceſſary to ſolve the Queſtion, we ſay ſuch 
Queſtion is in fingle, or double Poſition. - 

503. Single Poſition (which is what we ſhall con- 
fine ourſelves to in this Chapter) ſolves Queſtions, in 
which there is ſome Partition of Numbers into Parts 
proportional. N ? 4 
504. The Method of ſolving 2ueftions in /ingle 
Poſition is by ' ſuppoſing a Number for the Number 
ſought; and working with this ſuppoſed Number, as 
if it was the true Number, to find the Reſult, ac- 


cording to the Conditions of the Queſtion; and then, 


ſince we took the ſuppoſed Numbers in the ſame Pro- 
portion as the Queſtion directs, that is, in the ſame Pro- 
portion as the true, or required ones, it is manifeſt, 
that the Ratio of the falle Concluſion and ſuppoſed 
Number muſt be the ſame as the Ratio betwixt the 
true Reſult, or given Number, and the Number ſought: 
Or, in other Words, as the Reſult is to the Number 
thought, ſo is the given Number to the Number ſought. 
A tew Examples will illuſtrate this Article, and clearly 
ſhew the Reaſon of this Proportion. 

505. Queſtion 1ſt. Suppoſe that, three Men 4, B, C, 
being at a Tavern drinking, the Reckoning came to 
12 Killings, which was thus agreed to be paid; viz. 
that, as many 3 Pences as A paid, ſo many 2 Pences 
B ſhquld pay, and ſo many Pence C ſhould pay: 
Were, what ought each to pay ? Solution, 


268 Single Po$1t108- 
Solution. Suppoſe C paid 1 5; 


B muſt pay 2 ; 
Then, per Nation, ¶ A muſt pay 3 Hence 
| Sum 6 1 


Here according to this Suppoſition they would pay in W The P 
all but 6 Shillings, whereas they muſt all together pay 
12 Shillings; however, it is manifeſt, that, if we had 
ſuppoſed twice as much for C, the Reſult would hay: 
; twice as much as it how is; and, if we had 
ſuppoſed 3 Times as much for C, the Reſult muſt 
have been 3 Times as much; and in general, if we 
had: ſuppoſed » Times as much, the Reſult muſt hay: 
been » Times as much; that is, the Reſult would 
always increaſe or diminiſh in the ſame Ratio as thi 
Suppoſition; . the above Rule in Art. 504 is ratio. 
nal, and the remaining Part of the Solution to this 
Queſtion will ſtand as follows, viz. As the Reſult 6: 
e Number thought 1 7; the given Number 12: 
the Number ſought 2 2 C muſt pay 25s. 

Then, by the Conditions B pays 4 

of the Queſtion, 14 1 
Sum = 12 for Proc, 


506. Queſtion 2. Admit there is 2 12. 145. 7 d. tobe 
divided amongſt a Captain, 4 Men, and a Boy; the 
Captain to have a Share and Half, the Men each 1 
Share, and the Boy + of a Share: What ought each 

. Perſon to have ? WT 

Solution. Here it will be proper to ſuppoſe a Num- As 
ber that we can take the + and 3 of, without leay- Share 
ing any Remainder ; and 6 is ſuch a Number, . ſup- 


poſe each Man's Share 64. =Y 
5 0 4 Men would have 6x 4 = 24 The * 

e Captain GT 6 +3 = 
2 The 8 


Boy ſay, Top NN 510554. (the Pence in 
21 % 14% 26.) : $7524, 557 2 361. 95. 4d. 3 2 
each Man's Share. * 1 3 9. 4%. 7 


* 
| Is r Hence 


5 F = 
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i Sunne. 
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| "4 
Hence each Man muſt have 36 9 47 


Then 4 Men muſt have 145 17 57 
The Captain 6414 04 
The Boy 5 [20 3 1 


Sum = 212 14 7 for Proof. 
507. Queſtion 3. Let us ſuppoſe, that a Man, 
whoſe Wife was with Child by the firſt, being on his 
Death-Bed, made his Will in this Manner, vix. that 
his Effects, in Value 1200L. ſhould be divided in 
the following Manner; (i. e.) if his Wife ſhould be 
delivered of a Son, the Son ſhould have ; and the 
Mother 4 ; but, if it ſhould prove to be a Daughter, 
the Mother ſhould have ; and the Daughter 4: Bur 
it happened that, after the Husband's Deceaſe, the 
Woman was brought to Bed of a Son and two 
Daughters: Quærr how muſt the Effects be diſpoſed 
of, according to the Will of the Teſtator? | 
Solution. It is manifeſt that it was the Teſtator's 
Deſire, that the Mother ſhould have twice as much as 
a Daughter, and a Son twice as much as the Mother: 


Hence if we wm + 1 one Daughter to have . Il. 


The other have I 
The Mother 2 
The Son ip 1 
(YE | N Eh A Sum Ss 4 . 
As 81.: 11 22 12001: 1501. = one Daughter's 
Share hence the Anſwer is | L 
One Daughter 1 150 
The other WE 150 
The Mother 10 300 
The Son 600 


Proof 1200 


— 


CHAP. 
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Double Pos1T10N, 


28 


zok, HEN a 2ve}tion is not divided into Part 
VVV proportional, it cannot be ſolved by one 
Suppoſition, and therefore we are obliged to make ano. 
ther Suppaſition, for which Reaſon this Rule is called 
double Poſition, ye „ Finer was 

og. The Method of working this Rude, is, by 
aſſuming two different Numbers for the Number 
ſought, and working with them, ſeparately, accord- 
ing to the Nature of the Qugſtion, to find their reſpec- 
tive Errors, which if they were too great mark with 
THB; if too little with : Then multiply the fir 
Suppoſition by the ſecond Error, and the ſecond Sup- 
poſition by the firſt Error ; and if the Errors are alike, 
that is both too great, or both too little, divide theDif- 
erence of cheſe.Produds by the Difference of the Er- 
rors, and the Quotient will be the Number ſought: 
But if the Errors are ynlike, that is; onetoo great, the 
other too little, divide the Sym of the Products by the 
Sum ef the Errors, and the Quotient will give the re- 


. quired Number. Or mind this memorial Rule: 


Vnlike Signs Addition doth deſire, 
Alike Signs Subſtraction doth require. 
510. In the Solution of Queſtions by the above Rul, 
it is ſuppoſed, that, as the firſt Error is to the ſecond 
Error, ſo is the Difference between the firſt Syppoſi- 
tion and the Number ſought tothe Difference between 
the {gcond Suppoũtion and the required Number. 


For otherwiſe the Queſtion will not admit of a Solution 


by this Rule, it being entirely founded on this Sup- 
poſition : But that any Queſtion may be ſolved by the 
Rule delivered in the laſt Article, when there is ſuch 


- 


* ; a Pro- 
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2 Proportion as we Have given in this Aticle, is de- 

monſtrated in the under written Note . 

511. Queſtion . f 
+ When firſt the Marriage Knot was ty'd, 
Betwixt my Wife and me; 98 
My Age did her's as far exceed, 

As three Times three doth three: | 

« SIS. But, 

C Demanſtration. We are now to ſhew that any Dze/liox 
which admits of the Proportion mentioned in this Article, 
may be ſolved by Art. 509. In Order to which, let x= the 
Number ſought; 4 and 5 = the two Suppoſitions, m and # 
= their reſpẽctive Errors. This admits of three Caſes. 

Caſe 1. When the Suppoſitions are both too little. Then, 
by the Definition, as mi # ©: -a: x==b, “mn * 135 
na; *.* adding na to both Sides of this Equation gives mx + 
na— mb +4.= nx; and, ſubtratting mx from both Sides of + 22. 
this Equation, we have na -m = (nx -m e N; , 1 36. 

9 — Mb 

diding both Sides by n — m, we get— Sr. Which }| 108, 
is 4 Demonſtration of one Caſe, of the latter Part of this 
Article. 1 | 

Gaſe 2. When the Errors are both too great. 

Letn be Cn; bythe Suppoſition, as # : #3 a—xtb—x; 
*mxb—x C=n x a—x, or, which is the ſame, mb—mx TT 185, 
=nq—1x; and, by adding nx to each Side of the Equation, 
ve ſhall get mb + nx —mg *=na; and from this ſubtracting * 23. 
nb givesn m ne -b, or, which is the ſame, N = 36. 
no 7 1 whence, dividing by en — m will give xt = 1 105. 
—— . Which is agreeable to the Rule in Article 509. | 
Caſe 3. When the (Suppoſitions or) Errors are one too 


great, the other too little. | N : 

Let a c b. By the Suppoſition as n: 111 a —x : x—b; 
unn || = na — nx; and, if to each Side of this Equa- 185, 
ton we add ax, we ſhall find that > + nx — mb n l 23. 
and to each Side of this Equation adding mb will give this 


Equation mx + nx I = na ＋ mb; or, which is the ſame, >| 22, 
n+axx=na+ mb which laſt Equation, being divided 


by m + 2, will give * which is the ſame as 108. 


m + nr 
db << >& - 


the Huſband's 


- Doux PosrTION. 
But, after ten and half ten Tears 
We Man and Wife had been, 
Her Age came up as near to mine, 
A s Eight is to Sixteen. | | 
Now tell me (you who can) I pray, 15 


What were our 


on the Wedding. Day 2 


Solution. Suppoſe, when firſt the Marriage Knot 


was tied, 
The Wife's 


Then by te E,, 


Reich 


his Age was 

15 Years after, the 
Wife muſt be 

15 Years- after, the 
Huſband muſt be 


Yrs. 


118 21 


Vrs. 
1 or 2 Here according to 
6 theſe two Suppoſi- 


Twicethe Wife's wag FE 3 4 


then = 
'T wicetheWife's A 
then is greater than 


an £14, 2 14, 


tions, after they had 
been married fifteen 
Vears, twice the 
0 (Wife's Age was 

greater than the Huſ- 
| band's 14 and 13 re- 
ſpectively, whereas it 


1. ought by che Qugſlin 


to have been equal; 


15 


.* the firſt Error is 


14 ©; and the ſecond 13 — whence, the Signs 
ſubtract the Product of 12 x1 
from 14 x2, i. e. 25 —132 15; and the Dit- 
ference of the Errors is 14 — 13 = for the Diviſor; 

| bb being an Unit, the Dividend. 1 5s divided by it, 


being both alike, we 


bebe i I5 in the Quotient; and 


* the Wife's Age 


Marriage-Day was 15 Years; the Huſband's 


| (Ting as many, viz.) 4 
to each, ſhe would be 30 


her Age for Proof. 
512. Queſtion 2. 


Ye 


** A Man that was idle and minded to ſpen 


z and, adding Is Years 


ears, he 60, Juſt twice 


. 


1 


Both Money ; and Time, went to drink with his Friend: 


1 


roportion as is 
* ſolved by the Rule laid down in Article 509. 


He 


12 the Kal in 509. Ares. And conſequently we have now 
demonſtrated,” that any Qugſlion in which there 
mentioned in Article 5x0, can be 


E. D. 


1 Vein 1. is from the Monthly Enterigiuments, for Ja- 
, ey 1711, but the Operation is not there inſerted. 


Mr. Leadbetter, in the Morithly Entertainments 17114 
ion is not there inſerted. | 


Done Pos i 10. 1 


He faid to his Hoſt, if you'll now to me lend 
As much Coin as I have, theg my Sixpence Pll ſpend: 


His Hoſt lent the Money, his Sixpence he 2 
And, having ſo done, to another 


Houſe went, 


Where the ame d requeſted, and the ſame Sum 


[be ſpent. 


He went to a third Houſe, mhave, Landlord, cries he, 
Lend me as much Money as Pve left here — 
Which having received, his Sixpence he ſpent, 
So, all being gone, Home the Fuddle- Cap went, 


To caſt up his Reck*nings; 
He yoꝑ to dot, and hell do fo no more; 
What had he at firſt, and how much is on Score? 


but, his Head aching ſore, 


ſition 6 x by the ſe- 


e 


Solution. If we: fi he had at firſt 6 d. and 7d: 
then theſe. two Suppoſitions, worked according to the 
Nature of eue n _ thus: 

Had firſt 6 or 7 HerarenalapGd, and 
Firſt lent. 7 144, but by the Que- 
A. — ſion nothing ſhould 
Had then 14 remain; . the firſt 
IN — Error is 64, the Se- 
| 0 — cond 144; both too 
Had leſt 6 38 great. Hence by Art. 
Second — 8 og. the firſt Suppo-\ 
Ge — 
16 


ales lessleslosfeg le 
| it | : 
a 


— 
O 


resis 


18 


- 
: - 
— 
- 


condError 14 being 
= 34, andthe ſecond 


Suppolition 7 x by 
the firſt Error 6 being 


= 42, we have 84 — 


42 = 42 for the Di- 


vidend, and the Dif- 


ference of the Errors, 
Uz. 14 —6= 8 for 
the Diviſor, . 42 + 


8 2 54 che Money 


Hence 


.Double —— 


5421 0 d. Th p * 2141 CJ ' T4 481 
Hense he had at firſt '5 4 a1 % uber io un: 
nn 45 54 —_ 3: 

1. as 0e. * | 
Had then dr Tocaſt ene he 
r 0 | owes. 
"Md. A101 113.4 3 

Wan 4 Erlen 52 


Second Wes Qt 337 Ne? tr Second lent 4 f 
| FHV £14: # ' — Third lent 803 6 
Had then $i g 1910 | $f L 26324 ; 


ane 
1 ot 24 0115 does 07 1 
1 e Dis $3418 2648: :- 1 
Had: e : Henceit's appearsthar 
Third ent 95: „ he had at ett 5d. 2, 
| — and has 124.2 on 
Had then Score. 
Third ine 111 10 8 
— — ö 1 163 
Had lefe for Proof 0 = —_- wor 
2 {11 — #13 


* 


rg. Queſtion * 3. 8 219. 
* Painter, of Skill and ers in the Town, 
. N A Work for more Hands than his 

3:2! >[ own. 

11 employ d. an Afſiſtant, to help him in Part ; ; 
A Proficient in every Branch of his Art. 
'O'er/a-Glaſs:of good Wine upon Terms: they debate, 
And theBottlewas drain'd while they ſtate and unſtate 
For as Plenty of Bacchus's enliv'ning Juice 
Does moſt commonly Projects and Whimſies produce; 
So, when that their Spirits grew warm with the Liquor, 
Freſh Maggots were . and Fancies flow d 


N * quicker. 
They were. long in contrving. what both Sides could 


— e pleaſe, 
At length che Propoſals agreed on were theſe: 


For 


* This v was propoſed Mr. William Maſt, in the Ladia 
Diary, and anſwered in the ac. one by an Al- 
gebraic Proceſs. 


IC 


w_ 


Double Pos1T1ON. 
For a ſingle Vear's Service the Man ſhould be ty'd; ' 


And, for every Day that he full was employ'd, 
Seven Shillin "gs each Day ſhould his Wages be paid; 
uc 


And, for all ſuch as thoſe when he reſted or play d, 
He ſhould er three The Tear was com- 
L 5775” 10 leat, 
Neither Maſter * Man was in each other's 8 
Now what Time he neglected, young Artiſts, is ſought, 
And how much for his Maſter in Painting he wrought ? 
Solution. Suppoſe the Man worked 100 Days; then 
he played 365 — 100 = 265 Days; . his Wages 
would be 6 Shillings, = his Forfeits 795 Shil- 
lings; hence the firſt Error is 795 — 700 = 95 2. 
Again, ſuppoſe he worked 120 Days, then heplayed 
365 — 120 = 245 Days, whence, according to this 
Suppoſition, his Wages would be 8405, and his For- 
feits 735 Shillings ; *.* the ſecond Error will be 840 
35 =.105 CS then the Operation by Art. 509. 
mall be as under : 
The 1ſt Suppoſition 100 
x by the 2d Error 103. 


2d Suppoſition 120 
x by the iſt Error 95 


Product 10300 600 
| 1080 
95 A ba — 
The the Eros 105/42. - Product 11400 
Sum 200 10500 * 
| ꝙ— Products f 1405 ' 
Sum 21900 | 


2. Hence the Anſwer is, the 


21900 ＋ 200 = 109 


Man worked I 7 + Dilow and played 365 — 109 + 
or 


=255 + Days. Proof, 1094 Days at 75. is 7665, 
6d; and-255 + Days at 35. is alſo = 7665. 6d. 
514. Neon 4. | 
A Gentleman . an Orchard of Fruit Trees, one 
Half of te Trees bevel Apples, one F ourth Pears, 
T 2 


one 
* 5 is ; Dueftion 352, in the Ladis Diery, 1752. 


275 


Double Pos iT toN. 


one Sixth Plums, and fifty of them bearing Cherries; 
Ar Fruit Te. in all grew in the ſaid Or. 
a 
Solution. Here we ma e ee any Numbers, but, 
to avoid Fractions, fach as can be divided without a 
Remainder by 2, 4, and 6; and ſuch Numbers are 
12 and 24, which — taken for the — 2 


the Work will be as ar e a n 
Seppelt den Trees Trees 

ere are | * 6 
in ae cer el, * bs 

; — — 59 
3 Apr 9 6 | N. INva 
3 9 7 off Vogel 
& Plums 2 {re r 
Sum of the Ap- 2 20139 X 
ples, Pears, andf 11 lx KS = 
Plums 
—— accord- 901 WR 17 bly 

to ithis the I =12.— 11 288 24 —22- 

C erries, muſt be 


But the Cherries ſhould be 50s ard . the firſt Error 


18-50 — 1==49 , and the ſecond Error= =50—2= 
48-234 now the firſt Suppoſition multiplied by the 
ſecond Error = 12 x 48 = 576, and the ſecond Sup- 
polition by the firſt Error = 24 x49 = 1176 
1176 — 576=2600 = the Dividend, the Errors being 
both alike.; :and the Difference of the Errors 49 — 
48 = 1- for the Diviſor; -.* the Number of Trees 
in the Orchard is 600, as may be eaſily 12 by 
the Queſion. 

515. Queſtion" 5. Supriaſe a Maid ,carrying Apples 
to Market, was met by three Boys, and that the Firſt 
tobk- Half that ſhe had, hut returned 103 that the 
Second toak one Third that ſhe then had, but re- 
turned two; laſtly, that the Third took away Half 
that the had left, but returned her one; and, when 
the ſhe was got clear, ſhe had twelve Apples left: 
What Ne af * had ſhe at lan ? 


' Solu- 


Double Pos T ION. 


Solution. Suppoſe the had | 
67 / N Apples 
At firſt | | ee 
Firſt took 1 ; mY 35 
Recuriied 10 10 
She then had. 60 45 
Second took + 20 I5 
Then ſhe had left 40 30 
The Sec returned 9 NS 
She had then 14 32 
Third took + 21 16 
Then ſhe had left 21 16 
Third returned I 122 
Whence by this ſne 3 
had at laſt left e — 
Hence the Kron ang 10 C and 33 . 


Now 100 * 5 = 500, and 70 x 10 = 700, *. 
500 55.200 = the Dividend; and 10 — 5 = 5 = the 
Diviſor; . 200 ＋ 5 = 40 the Number of Apples 
the Maid had at firſt, as may be eaſily proved. 

516. Scholium. 
may be ſolved independent of Art. 509, by IG 
in a retrograde Order; which Met we will illy 
trate in a Solution of the laſt Queſtion. To proceed 
then, by the Queſtion, when ſhe was clear, ſhe 
bad 12 Apples left; therefore, before the laſt Boy 
returned her one, ſhe had but 11; at which Time ſhe 
had as many as the Boy, (becauſe the Boy took + 
and conſequently, before ſhe met with that Boy, ſhe ha 
11x 2 = 22 Apples: Hence, before the ſecond Boy 
gave her back two, ſhe could have but 22 — 2 = 20; 
at 77 Time the Queſtion ſays, 

as 2 Thirds: 2032 3 Thirds: © 
2 Num- 


e 


Nugſtions of the Nature of the above 


ſhe had 4 135 and the Boy 


277 


278 


2184. 
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Number of Apples ſhe had before ſne met with the 
ſecond Boy; and ., before the firſt Boy returned 
10, ſhe had but 30—10 =/20, at which Time by the 
Queſtion the Boy had as many as ſhe ; conſequently 
the Apples the Maid had at firſt were 20 * 2 = 40 


Apples. Q, E. J. „ 
517. It will be proper, before we conclude this 
Chapter, to ſhew what Kind of Queſtions are, and 
what Sort are not ſolvable by the Rule in Art. 509. 
Firſt, then, when the Quęſtion, propoſed to be ſolved, 


| * 1 the Number ſought to be augmented by the 
A 


dition of, or Multiplication by ſome given Num- 
ber; or decreaſed by the Subtraction of, or Diviſion 


by a given Number; there will be ſuch “ Analogy 
| as 


5 The Demonſtration of this may be conveniently parted 


into four o_ | 
Caſe 1. When the Number ſought is to be augmented by 


the Addition of the given Number. 


Demonſtration. Let x = the Number ſought, and b=the 
two Suppoſitions, c = the Number to be added; then theſe 
Numbers by the Addition of c will become xc, a-þt, and 
'b+c; *.* the firſt Error is x+c© © t e = d a, and the 
ſecond Error is Tr ec b. The Difference 
betwixt the Number ſought and firſt Suppoſition is x a, and 
betwixt the Number ſought and the ſecond Suppoſition is x 
Hb, Conſequently in this Caſe it is, as the-fuſt Error: the ſe- 
cond Error :: the Difference betwixt the firſt Suppoſition and 
Number ſought : the Difference betwixt the ſecond Suppo- 
ſition and Number ſought. e 

Caſe 2. When the Number ſought is to be multiplied by a 
given Number. | 

Demonſiration. Let x = the Number ſought, a and YS the 
two Suppoſitions, c the given Multiplier; then by multiply- 
ing by c we ſhall have xc, ac, 6c; , the fiſt Error is xc 9c, 


the ſecond Error xc e. But —= - = (by dividing both the 


XE OM 
fleet 10; £4 
Numerator and Denominator by c) „„ ®xerpact xc 


nbc u x wa ITY Which is the Analogy mentioned in 


Art. 510, & E. D. 


il * 85 Caſe 3. 


Fn, 
. 
7234 


Double Pos To. 


2s. is mentioned in Art. g 10, and, therefore, ſuch 


Auctions can be ſolved. by that“ Rule. 
618. But, when, according to the Nature of the 
ſion, a given Number is to be divided by the 


umber "ſought: (or any Part thereof) or when the 


Number ſought (or any Part of it) is to be ſquared, 


or cubed. c. (or when ſome Parts of the Number 


ſought are to be multiplied together) or, laſtly, when 
the Square Root or Cube Root, c. of the Number 


ſought, or any Part thereof, is to be extracted; there 


® 510. 


will,not * be ſuch an Analogy as is mentioned in Art. 


ws bop 5 510, 


Caſe 3. When a given Number is to be ſubtracted from 
the Number ſought. . 5 

Demonſtration. Let x = the Number ſought, aandb = the 
two Suppoſitions, c = the Number to be ſubtracted; whence, 
by ſubtracting e, theſe Numbers will become x—c, a—c, and 
-e; the firſt Error is x—c e H]; and the ſe- 
cond Error is x- C c x c; hence as in the Demon- 
ſtration of 7 4... D. 

Caſe 4. 
given Number. 


hen the Number ſought is to be divided by a. 


Demonſtration. Let x = the Number ſought, g and b = the | 


two Suppoſitions, c = the Diviſor; then we ſhall have 


xa b G 
2 yg = £0 the firſt Error is( === — 
CCC — Cc C C 


* b * a -b 0 * . * 
tor = ; but. = it this be not of it- 
c c c x nb of 


x 54 „ 506 


ſelf ſufficiently plain, ſee Diviſion of FraQtons.) * A 


x tnb 


:— 2 K: x ob. Which is the ſame Analogy as that 


c 
in Article 510. Q. E. D. 


the ſecond Er- 


The Demon/tration of this may be conve alently q e 


into three Caſes, * 
"Caſe 1. When a given Number is to be divided by the 
Number ſought. | 8 n 1 


Let » = the Number fought, a and b=the two different 


Suppoſitigns, the given Number; then weſkave „ 4 | 
2 F 97 e a un Ai St eee 
7 


Double Postrion. 


510, and, therefors, we are not to erpeft us ſolve ſuch 
St _— be nol a 
f 1,74; 4 51g. 


55 - the fiſt an Emotin {= Peat Fin) 


| <4 d the ſcrond Betvs ts (iN een 
if bx is ſuch an Analogy as is required, | in Art. 510, it will 


ca eK be ox 


be, as 2 


2 - 1 4 ng: b ens j but, if thee four 
Quantities are in direct Proportion, the Product of the Ex- 


© 185, tremes muſt be * equal to the Product of the Means, that is, 
b ens > x c ca Des .. LI — * aux == Ox X ca 


— and, 


dividing both Sides of his Equation by 7 OX X = we 


F 108. ſball have g- U whence it is evident chat, ac- 


cording to this, 'b and @ muſt be equal, which is contrary to | 


the MT for then they would not be two different, 


but only one Sup WIS. and there is not the required 
— 7 in this 


Gofe 2. When the ane ſought is to be ſquared, cubed, 


We will lege Buds this in the ſecond Power, and in the 
ſame Manner it may be done in the third or higher Power. 
Let x = the Number ſought, and a, þ=the two Suppoſi- 
tions; then we have x2, a2,. ha; and the firſt Error is 
x4 cn, and the ſecond Error #2 52. Now let us ſup- 
yoſe that there is ſuch Analogy as is required in Art. 5 10, 
' it will be, as #2cn4%'; * ba it: tha: thb. But, 
when four Numbers are in direct Proportion, the Product of 
1 185. the Means is equal to the 4 Product of the Extremes, 


72 G X x Ob = 907 nb? e az both Sides of this Equa- 


1 tion, being. divided by by x, cab, gi e x2, tha? l =x+b * X 4; 
108. and this divided by x 4 will ſhew that x+a ö; and, 
ſubtracting. x m both Sides of this In beet we ſhall 


A 36. have a b, which is contrary to the Hypotheſis, (for a and 
| be 9 two · different. rs). and therefore ab- 


After the lathe Manner een be demon- 
ſtrated, Four hs unknown Number is to be cubed, Ec. 


: Caſe 3 


Donble Pos om. 231 
10. Though 6 it appears by the laſt Articie, chat 
doe following Queſtions — ſolved by the Rule 
in Article 509, yet they may be transformed into 
others, which may be ſolved by that Arricle. The 
Queſtions which we ſhall here propoſe, are, Queſtion 1ſt. 
What Number is that, by which if 213 be di- 
vided, the Quotient will bey rt 
Solution. Though it appears by the laſt Article, that 
this Queſtion cannot be ſolved by Art. 5103 yet it 
may be transformed into another, which is reſolva- 
ble by that'Rwz ; for the Quotient multiplied by the 
Diviſor is equal to“ the Dividend; and therefore 123. 
the Queſlion may be transformed into this: What 
Number is that which multiplied by 71, the Product 
Caſe 3. When the Square Root, Cube Root, &c. of che 
Number ſought, is to be extracted. | 0.5 
ee This we will demonſtrate in the Square 
Bot. + ons 1 8 3 
Let x = the Number ſought, a and h the two Suppoſi- 
tions; then we have vx, Va, V/; the firſt Error is x: 
a; and the ſecond Error is x : V hence, admitting 
that there is ſuch : an Analogy as is required in Article 510, 
it will be, as r: ova: H πν N t: & ma: x oh. Hence 
making the Product of the Means ® = the Product of the. 185. 
Extremes, we ſhall have Jr ©. J * D =/x a\/bx 
oa; this divided by zh va gives ch + SNN + 108. 
and dividing both Sides of this Equation by 
Vr gives Vx : TN f= CV and, by ſub- f 108. 
tracting Vx from Side of this Equation, we ſhall have 9 7 
V; and by ſquaring each Side of this Equation we ſhall 
have (the Root x by the Root being the Square) b | = || 452- 
a; which is abſurd, for, if a 6, then there is but one ſup- 
poſed Number, whereas we have been diſcourſing of two; 
and conſequently theſe: Kind of 2ue/tions, do not admit of 
the Analogy mentioned in Art. 510, and. we are not to 
expect to ſolve them by Art. q 0ũ 09. | 
Note. After the ſame Manner the Impoſſibility may be 
ſhewn when the Cube Root, or the Roct of any higher Power, 
1s to be extracted. | 


Double: Pos Tro W. 
will be 2132 Now; this may be ſolved by (ſingle or 
double) Poſition, and the Anſwer will be 3. Note, it 
might have been found by dividing 213 by 71. 
520. Queſtion 2. If, at the Time of waking this 
Queſtion, viz. the 14th of June 1733, the Author's 
Age be multiplied by Z of his Age, che Product will 


be equal to 72 Tears: — the Author's Age at - 


that 'Time?. | 

As this Queſtion by Art. 51 8. cannot ba ſolved by 
Poſition, proceed thus: By the 2ugſtzon it is manifeſt, 
chat: + of the Square of the Number ſought is = 72; 

firſt find an Anſwer to this Queſtion, What Num- 
— is that which divided by 8 is = 72? Which may 
be found by (either ſingle or double) Poſition, to be 
5763 or it may be found thus, 72 x 8 = 576. And 
it is evident, that as the Number 576, juſt now found, 
is = the Square of the Number ſought; the Square 


Root of 576, viz. 24 Years, is = N Author” s Age, 


which was required. 
521. Queſtion 3. What Number i is that} tf. which 

if K is added, the Square Root of that Sum will be)? 
Solution. Here it s evident, that, before the Square 
Root is — the Sum muſt be equal to the 
Square of 7, viz. = 7x 7= 49 ; *.* let us firſt. find 
an Anſwer to this Queſion, What Number is that, 
to which if 2 be added, the Sum will be = 49 ? For 
the Anſwer to this, it is manifeſt, will be alſo the 
Anſwer to the propoſed Quęſtion. And the Anſwer to 
this laſt Queſtion may be found by Art. 50g 3 but 


eaſier, by ſubtracting 2 from 49. which gives 47 


for the Number ſought. 

522. But if, at any Time, we meet with a Queſtion 
which cannot be ſolved by the common Rules of 
Arithmetic, nor by Art. 509; nor be transformed into 
one which may be: ſolved by that Art. then we mult 
have Recourſe to Algebra, the Elements of which 
admirable Art will be treated of hereafter. 

523. It may not be improper here to hint, that, in 
ale Queſtions by Poſition, the leſſer the Numbers 
ſuppo #1 are, the ſhorter will the Operation be. 


824. 


Remainder? - 


624. We ſhalt end this Chapter with the following 
Remark, viz. There is another Method of finding 
the Number ſought, uſed by many Authors, and in 
Effect the ſame as that in Art. 50g: It is this; ſay, 


as the Difference of the Errors, if alike, or Sum, if 
unlike, is to the Difference of the Suppoſitions, ſo is 
either Error to a fourth Number; which added to, 
or ſubtracted from, the proper Suppoſition, will give 
the Number ſought. This may be demonſtrated in 
nearly the ſame Manner as we have demonſtrated Are. 
zog; for which Reaſon, and becauſe we have already 
been much longer on this Chapter than was intended, 
we ſhall omit it in this Place. | 


. 
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CHAP. XL. 
AMzTnop of findin MULTIPLES, or NuUM- 
BERS, which may be divided by given NUM- 
BRS, without REMAIN DERS, Cc. 


325. IN Poſition, it is many Times neceſſary, in 
1 Order to avoid Fractions, to ſuppoſe ſuch 
Number, or Numbers, as, being divided by given 
Diviſors, ſhall leave no Remainder. And, as ſuch 
Numbers do not always readily occur to the Mind, 
it may not be improper to inſert this Chapter, which 
will remove that Obſtacle, as well as ſolve ſeveral 
pleaſant Queſtions, not reducible to any of the fore- 
going Heads of Arithmetic. | mn 
526. A Prime Number is ſuch a Number as is 
only. meaſured by Unity; or, in other Words, aPrime 
Number is ſuch a Number as cannot be produced 
by the Multiplication of two, or more, Integets. 
527. ueſtion 1. Let it be required to find a Num- 
ber, which can be divided by 2, 4, and 6, without a 


Wis | Solution. 


284 70.60 ee Ne. that cay be divided iy given Nunbrx 


Salution. It is evident, that 2 x 4 * 6 48 may be 
divided, without a Remainder, by the given Diviſors, 
and . 48, 48 x 2 = 96, 48 x 3 = 144; Cc. will all 
anſwer the Queſtion. But the Method of finding the 
leaſt Number that can be divided by given Diviſors, 
without any . Remainder, is explained in the next 


528. Queſtion * 2. What is the leaſt Number 
that can be divided by the nine Digits, without a Re- 
mainder? | int | 

Solution. Firſt, then, 1x 2 x 3x4X 5x 6x7 x8x 
9 = 36280 may be divided by the nine Digits, But, 
in Order to have the leaſt Number, obſerve, that 4 
is the Square of 2, 6 a Multiple of 2 and 3, and 8 
is the Cube of 2, andg a Square of 3; and there- 
fore, by omitting the compoſed Numbers, and put- 
ting the Roots of 4, 8, and 9, viz. 2, 2, and 3, 
for thoſe Numbers reſpectively, the above continued 
Product will ſtand thus, 1x2x3x 2x 5x7x2 x3 
= 2520 the leaſt Number which will admit of the 
Conditions of the Quzeſtron. And, having found the 
leaſt Number, we may find other Numbers at Plea- 
ſure, by multiplying 2520 by 2, 3, 4, Ce. 

529. Hence may be deduced this general Rule, for 
finding the leaſt Number that can be divided by 
given Diviſors' without a Remainder ; The Number 
required is equal to the continued Product of all 
the prime Numbers, and loweſt Roots (of ſuch of the 
Numbers as are integral Squares, Cubes, Sc.) to the 
Height of the greateſt given Diviſor. 
For the Reaſon of this Rule may be ſhewn, from 
the laſt Article, thus: It is evident that 1 x2 * 3 x4 
X5x 6x,7x8 x 9 = 36280 may be divided by the 
nine Digits. But ſince 4 is the Square of 2, or equal 
to 2 * 2, if we only write one of the two's, inſtead 
of the 4, there will be two 2's, Multipliers, and 
*.*TX2X 3 x 2, or, which is equal to it, 1x 3 x 4, can 
be divided by 4 without a Remainder ; the next Num- 
ber which is not a prime Number is 6, which is com- 


| poſed 


mu was Nils 73, in the Lads Diary, 1719: 


Concerning Divisogs. 
of 2 and 3, viz. 2x 3 26; but, as we have 
already a 2 and 3 amongſt the Multiplier, it is plain, 
we may omit the 6 entirely; for it is manifeſt, that 
IX 2X mg „, being =.1 x 2x5 x 6, can be di- 
vided by 6. The next Number which is not a Prime 
is 8, which is the Cube of 2, for 2 x 2 x 2 = 84 but 
we haue two 2's already in I x 2x 3X2 X 5x 7.3 and 
, if we only put in one pan three 2˙8, We 
— three 2's Multipliers ; and. IX 2 Xx * AN 5 
x7 2, or, which is equal to it, 1 x 12% 5 X 7 Xx 8, can 
be divided by 8 laſtly, the 9 is the Square of g, or 
compoſed of 3 and 3, viz. = x g but we have one 
34 Multiplier already; ; and . , if we only put in one 
of theſe two 3's, we ſhall have 1 x 2 M 3 x2 * SAN 7 
x 2.x 3, Which, being = 1x 2xX2X 5 x 7 X/2 ꝙ, can 
be divided by 9 and conſequently 1 X2XZ3X2.X 
SX x2 * 3 = 2520 can be divided by the nine 
Digits, without leaving any Remainder; or, in other 
Words, each of the nine Digits will meaſure it. And 
that it is the leaſt Number capable of being ſo di- 
vided, is plain, by only conſidering that we have 
either omitted, or brought as low as poſſible, all 
Numbers which were not prime Numbers ; that is, 
all ſuch as admitted of being ud. | 
530. Queen 3. 
A Country Girl to | Town did 80 
Some Walnuts for to ſell; o e. 

A Gentleman ſhe chanc'd to meet, Lag: tai 

And thus it her befel ; | | 
My pretty Maid, ſays he to her, 

What Number have you here ? 
I can't tell, Sir, ſays ſhe-to-him; 

But this, T1]. make appear, 
told them o'er ere I came out 

By Six's, Five's, Four's, Three's, Two's 85 
And, ev'ry Time I number'd them, a 

One remain'd Overplus ; 
told them ofer by Sevens at laſt, 


And there were no Remains; : 
I 


* From a Magazine unanſwered, 


Concerning ſcutral Divisoks. 
If you can find the Number out. 
Pray take it for your Pains. 

Solution. We muſt firſt find the leaſt Number that 
eawbotivided by 2, 3, 4, 53 6, without a Remaind- 
er; which by Art. 329. may be found thus: Firſt, 
2X 3X-4X 5 x G it is evident can be divided by the 
E Diviſors 2, 3, 4, 3, 6, without a Remainder; 

4 is a Square whoſe Root is 2; and 6 is com- 
poſed of 2 and 3. r 2 Xũ 3263 2X 2X 58 
60 is the leaſt Number, that vin admit of ſuch 
Conditions; , if we add 1 to it, it is plain, that 60 
+ 1'=61,” being divided by 2, 3, 4, 3, 6, will have 
remain; but this is not the required Number, be- 
cauſe, if divided by 7, there will be a Remainder, 
whereas by the Qusſtion there ſhould not be any; 
therefore, we muſt ſeek other Numbers which may be 
divided by 2, 3, 4, 35 6, without a Remainder; Which 
may be found by multiplying 60 by 2, 3, 4, 3, &c. 
reſpectively; and to the Products add one; and the Num- 
bers will be 121, 1815 241, 301, Sc. but, by dividing 
them ſeverally by 7, it will be found, that 301 is the 
firſt, or leaſt Number, that admits of the Conditions 
of the Queſtion; and therefore we may ſuppoſe the Maid 
had 301 Walnuts in her Baſket. For the next Number 
that will admit of the required Conditions, will be too 
many for a common Baſket to hold; for, if we multi- 
ply 60 by 6, 7, 8, 9, Sc. reſpectively, and add 1 to 
the ſeveral Products, the next Number that can be 
divided by 7, will be found, after 5 Multiplications, 
to be 60 x 12 + 1=721 for the Number of Wal- 
nuts. Now, ſince the ſecond Number is found after 
7 Multiplications, 60 X 5'= 420 is the Difference, 
which, added ſucceſſively to 301, will give as many 
Numbers, that may be divided according to the Con- 
ditions of the Queſtion, as we pleaſe to have, as 301. 
721. 1141. 1561. 1981. 2401. 2821. 3241. Ge. ad 
infinitum. 

531. Queſtion 4. To find the leaſt Number of 
Guineas which, being divided by 6, 5, 4, 3, and 2 re- 
ſpectively, ſhall leave 52 4» 3» 2, and 1 reſpectivel) 
remaining. HOHuaolulion. 

* Queſtion 296, in the Lady's Diary, 1748. 


Of N UMBERS to be divided by ſeveral Drvtsons. 
Solution. By the laſt Article it appears that 60 is the 
leaſt Number that can be divided by 3, 6, 4, 3, and 
2 without a Remainder; and, conſequently, 60 — 12 
59 =the required Number. | dd Nn 
532. | Queſtion * 5. Required the three leaſt Num- 
bers, which, divided by 20, ſhall leave 19 for a Re- 
mainder; but, if divided by 19, ſhall leave 18; if 


divided by 18, ſhall leave 173 and ſo on (always leav- 


ing one leſs than the Diviſor) to Unity? 


Solution. By the general Rule“. Of the Diviſors, t, | 


2, 3, 4, 54 6, 5, 8,9, 10, 17, 12, 43, 14, 15, 16 17, 


18, 19, 20, the following 1, 2; $5, 7, 11, 13, 17, - 


and 19 are Primes. And 4 is a Square whoſe Root 
is 23 8a Cube, the Root 2; 9 a Square, the Root 
33 16 a fourth Power, the Root 2; (for2x 2 x 2 x 
2=16); the other Diviſors are compoſed Numbers, 
and . omitted; hence by the general Rule 1 x 2 x 
JX2X5X7X2X3JXITIXIJX 2X 17 Xx I9 = 
232792560 the leaſt Number that can be divided by 
the given Diviſors, without a Remainder; and -.: 
232992560 x 2 = 465585120, allo 232792560 x 3 
=698377680, being divided by the given Diviſors, 
will leave no Remainders; and conſequently, by de- 
ducting Unity, the three Numbers required are 
232792559, 465585119, and 698377679. Agreeing 
with the ingenious Mr. RogERT Rogixsox's Alge- 
braic Proceſs, in the Gentieman's Diary, 1748. 

. Queſtion 6. Required the leaſt Number thar, 
being divided by 9, ſhall leave for a Remainder 6; if 
divided by 8, the Remainder will be g; if divided by 

„the Remainder ſhall be 4; and ſo on each Time 
A for a Remainder 3 leſs than the Diviſor, till, 
divided by 3, the Remainder will be nothing. 

Solution. Here the Diviſors are 3, 4, 5, 6, 7, 8, 9, 


but we muſt in finding the Number conſider all the 
nine Digits; now by Art. 528. it appears, that 2520 


& the leaſt Number that can be divided without a 
Remainder ; conſequently 2520 — 3 = 2517 is the 
Number ſought. 


| 534. 
® This is Qyeftion 61, in the Gentleman's Diary, 1747. 
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of NoaBERs:to be divided by x eiuer Divrsons. 


534. Scbuium. There are many Qugſions concern 

ing Diviſors which cannot be ſolved by chis Rule; 
and, if the Learner ſhould meet with any, which 
through the Irregularity of the Diviſors ar Remain- 
ders cannot be ſolved by this Rule, he aught to be 
contented till we come to Mgebra; in vhich delight. 


ful Art, hen we treat of unlimited Queſtions, or 
prime Numbers, we news endeavour to explain a Me- 


thod for ann; gy 2 — _— 
Diviſors. ue N els ot 

535. We vil ads this: Chapter with the fol. 
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2161 


1973 
1979 


1987 


1993 


1997 


1999 
200g 
2001 
2017 
2027 


2029 
2039 
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Of FRACTIONS. 
CHAP. XLE 


© Of NoTartion of Fractions. . 


ſuppoſe a Line to be divided into fix equal Parts, 
then if we would expreſs one of thoſe Parts, 
we write 5, which is read one Sixth; if two 
Parts, it would be 2, two Sixths; where it may be 


obſerved that the Number under the Daſh (-, here 6, 


news how many Parts the whole Quantity is di- 
vided into, and is therefore called the Denominator; 
and the whole Quantity itſelf the Integer. We 
ought further to obſerve, that the Number over the 
Daſh expreſſes the Number of the Parts taken, and 
is therefore called the Numerator. Thus of any other 
Fraction, viz. 5, 7 is the Numerator, and 9 the De- 
nominator, and ſignifies, that, the, whole Thing, what- 
ever it be, being ſuppoſed. to be divided into g equal 


Parts, what we would here ſignify is ſeven ſuch | 


Parts of it. | brig fe 
537. Since the Denominator repreſents all the Parts 


of the Integer, and the Numerator the Number of 


Parts taken; it muſt follow, that, if the Numerator 
be leſs, equal to, or greater than the Denominator, 
the Quantity, expreſſed by that Fractional Number, is 
leſs, equal to, or greater than the Integer, reſpective- 
ly; for Inſtance, J is leſs than the Integer, becauſe it 
expreſſes only two Parts, whereas the . is five 


ſuch Parts; and + is equal to the Integer, as it repre · 


ſents all the fixe Parts; but + is greater than the In- 
teger, becauſe the Integer is ſuppoſed to be divided on 
ly into five equal Parts, whereas the Numeratot ex- 
preſſes ſeven ſuch Parts; and it is evident that the 
Value of ſuch a Fraction is all the five Parts (or the 
whole Integer) and two ſuch Parts over, and there- 

| Vis fore 


536. Hr we ſupfjoſe any Number, or Mag- 
II nitude, to ba divided into any Number 
of equal arts; then one or more of ſuch Parts is 
called a Fraction (Fra#ion Fr.) For Illuſtration, 
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fore may be reduced to 1 and + ; thus, if we ſuppoſe 


a Yard to be divided into five Parts, the V alueof 7 
would be a Yard and 2 of a Yard. 
538. When the Numerator is leſs than the Deno- 


minator, the Fraction is called a uh Fraction. 
e 


539. Scholium. It is common to hear People ſay, 
that a proper Fraction is a Number leſs. than Unity; 
but this is a vulgar Error; for Unity in its own Na- 
ture as Number is indiviſible, for what Number of 
Things can there be leſs than one? This is con- 
ſidering it in its abſolute Nature, or purely as a Num- 


ber. But if we conſider it, as applied to ſomething 


as i Yard, 1 Pound, &c. we can conceive a Quanti- 
ty leſs, than 1 Yard, or 1 Pound, Sc. and there- 
ore they ſhould expreſs themſelves, that a proper 
Fraction is leſs than the Integer, or relative Unit. 
How odly muſt this ſound in our Eyes, that * the 
„Number placed below the Line is called the De- 
© nominator of the Fraction, becauſe it denominates 
* the Fraction, or Number of Parts into. which 
Unity is broken or divided?“ When the very Idea we 
have of Unity is of * ſomething conſidered as alone 
and undivided. Indeed many Authors do not ſeem 


to have conſidered the Difference there. is betwixt 


Unity which is indiviſible by the very Nature of the 
Thing, and the Integer, or relative Unit, or col- 
leftive Unit, as we may properly expreſs it, which 
we may conſider to be made up of ſeveral leſſer 
Things; for Inſtance, 1 Foot may be conſidered as an 
integer, or collective Unit, being made up of 12 leſ- 
nits, or Inches. The Reaſon of many Authors 
1s the Reaſon of their 
communicating inaccurate and abſurd Ideas. 
540. If the Numerator be greater than the Denomi- 
hator, ſuch Fraction is called an improper Fraction. 
; 981 A compound Fraction is pA tk of a Part 
cf an Integer, ming e Numerators and De- 
ord of between them. Thus, 


rminators, with the 


fof Iuſtrgtion, ſuppoſe a Ling 48 divided 9 
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three equal Parts; and that 4 CD "I 
each of thoſe Parts is divided 


into two Partsz and that each of theſe laſt Parts 


is divided into five equal Parts; then two of theſe 
laſt Parts may be expreſſed thus, + of AC; but AC 
is $of AD; and AD 4 of AB, therefore, it is evi- 
dent, + of A C, with Reſpect to A B, may be thus ex- 
refled, 3 of f of + of AB; and. 


called a compound Fraction. 
542. A whole Number and a Fraction, as 2 th 4, 
is called a mixed Number. 


543: From what has been ſaid it plainly appears, 
that Fractions are relative Numbers; for, as Integral 
Numbers conſider Things ſimply and abſolutely in 
themſelyes, Fractional 2 conſider Things re- 
latively as Parts of other Things; for which Reaſon, 
Int and Fractions might have been juſtly diſtin- 
guiſhed by the Terms abſolute and relative Numbers. 

544.. Axiom. The like Fractions of two equal 
Quantities are equal. For Example, if a= , + of 
42 2 2 of l, Lof a= + of b, Se. N. 

545. Axiom. In two equal Fractions, if one of their 
like 1 be equal, the other is alſo equal. Thus, 
if zg then þ = d; and, if -=-,then a e. 

546. It ought to be here hinted, that all the com- 
mon Axioms, already given in this Treatiſe, hold 
good alſo in Fractions, | 

547. The Numerator of any Fraction may be 
eſteemed as the Dividend, and the Denominator as a 


Diviſor*. Thus 2 may he read 2 divided by 6, and 


the Quotient is + ; (for, if any Thing is divided into 
Us 6 


* The Reaſon of this may be ſhewn thus: Let w = 
the whole Integer, p = the required Part of it; then 
ſince þ is to the While, as 6 to 2, in the above Iluftration; 


+ of + of 4 is 


it is, as 6: 2 2 10 : p, „26 * 2 0; and, dividing both. ® 185. 


Sides of the Equation by 6, it gives p = + Yu, ſince 1 tot. 
22 — may be repreſented by 1, we have p 2 
* | 
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6 equal Parts, two of ſuch Parts are; of the Whole ;) 
for, if 2 be divided by 6, the Quotient muſt be 4, for 
* 6 422 as it ought to be, becauſe the Divi- 
ſor, multiplied by the Quotient, muſt be “ the 

548. Corollary. Hence, when one Number is to be 
divided by another, it may be conſidered as a Frac- 
tion; and a Fraction may be conſidered as the Nu- 
merator divided by | 
pears the Reaſon of the Method uſed by Algebraiſts 
to expreſs Diviſion; for, if * is to be divided by d, 


they expreſs it by 5 which is the very ſame as a Frac- 


tion whoſe Numerator i8 , and Denominator d. 
549. Lemma 1. If both the Numerator and De- 
nominator of any Fraction be multiplied by one and 


the fame Number, we ſhall have another Fraction of | 


the ſame Value as the firſt, 
For it is evident, that, as often as the Denominator 
is contained in the Numerator, ſo often twice the De- 
nominator will be contained in the Numerator; and fo 
often will three Times the Denominator be contained 
in three Times the Numerator ; &c. Hence generally, 
if we call-the Multiplier m, as often as the Denomi- 
nator is contained in the Numerator, ſo often will n: 
Times the Denominator be contained in'm Times the 
Numerator*.. And therefore the Fraction, ſo found, 
muſt be a like Part of the Integer, as the given Frac- 
tiOn 18. . 1429 


( 350. 


Or thus: Let 1 (be the Fraction) =p ; then, multi- 


nm = 


plying both Sides of the Equation by m, we have = 
* pm; and diyiding this. by m (ſince multiplying the De- 
nominator of a Fraction by u is making the Fraction ” 


Times lefs, which is properly dividing by m) gives = 
m 


* 


CS e Ss 8 nn 4 | : 
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the Denominator. Hence ap- 
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350. Lemma 2. If both the Numerator and Deno- 
minator of any Fraction be divided by one and 
me ſame Number, the Fraction, ſo obtained, will 
be of the ſame Value as the firſt. U 

For, as often as the Denominator is contained in the 
Nymerator, ſo often, it is manifeſt, will 5 of the Deno · 
minator be contained in + the Numerator; and ſo often 
will of the Denominator be contained in + of the 
Numerator; c. Hence generally, if we call the 


Diviſor D, as often as the Denominator is contained in 


the Numerator, ſo often is the Denominator, divided by 

D, conined in che Numerator divided by 5. That 
| | s 

if - repreſent the given Fraction, = : 5 2 E. D. 

551. Schalium. Theſe two Lemma's, in cher Words, 


may be thus expreſſed: If both the Numerator, and 


Denominator of any Fraction be multiplied or divid- 


ed by one and the ſame, or equal Numbers, che 


Numerator and Denominator of the Fraction, ſoohtain- 


ed, will have the ſame Ratio to each other, as the 


Numerator of the firſt Fraction has to its Denominator; 
that is, as the Numerator of the Firſt is to its Deno- 
minator, ſo is the Numerator of the Second to its 
Denominator. Ef contra.. It 


352. Lemma. All Fractions, whole Numerators 


and Denominators are proportional, are equal to each 


other; N 


Or the Truth of this may be thus ſhewn : If this 
Lemma be true, then the ſame Ratio, as the Denominator 
has to its Numerator, muſt the Denominator, divided by D, 


have to the Numerator divided by D; that is, 4: = i: [4 | 


5. But the Product of the Extremes the Product of the 
; d 


— — — N22 2 
d an 


n 28 4 N ? 
n 


by ng Suppoſition, Wd;nn D : D E . B. 
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other; and on the contrary, if thete are twoequal Frac. 
tions, their Numerators and Denominators are pro, 
Demonſtration. Let <4 and 5 be the two Fradti. 
enn |? "NC ' 


— 


. Ys OO Om iron fant 


+ 184. 


| 2 D 
9, E. D. And, for demonſtrating the ſecond Part of 
this Lemma, by che Suppoſition, 75 and chere. 
fore f : d:: N: D. Q. E. D. * 
553. A Trorem. Fractions, having the ſame De- 
nominator, are in Proportion to each other as their 
Numerators. 1 

The Drmonſtration is manifeſt ;- for, ſince the Deno- 
minator expreſſeth how many Parts the Integer is di- 
vided into, and as theſe Denominators are equal, the 
Value of each Fraftion muſt be rtional to the 
Number of theſe Parts taken, that is, in Proporti- 
on to their Numerators. e eee een 

554. A Theorem. Fractions, having equal Nume- 
rators, are in reciprocal Proportion to their Deno- 
minators. 1 *s ugh and | 

The Truth of this may be eafily ſhewn, thus: 
Since the Numerator expreſſes the Number of Parts 
of the Integer taken, and the Denominators the Num- 
her of Parts into which the whole Integer is divided, 
it is evident that, if the Numerators are ſuppoſed 
equal, and the Denominators are ſuppoſed to keep 
increaſing, the Value of the ſucceeding Fractions 
maſt. be decreaſing, in the ſame Proportion as the 
Danominators increaſe ; that is, they will be in reci- 
procal Proportion to their Denominators. 

' 555: Since the Denominator of any Fraction ex- 


preſſeth the Number of equal Parts that the Integer 


is imagined to be divided into, and the Numerator 
the Number of ſuch Parts taken, it muſt follow, 
that, as the Denominator is to the Integer, ſo is 


the Numerator to the Value of the Fraction. For 


Exam- 
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Example, if the Fraction be + of a /, then as 4: 


I PRs bk 
205. 1 20 = 58. = of a FL. 


556. If two Fractions are equal, then, if each Nu- 
merator be multiplied by the other's Denominator, 
the Products will be equal; and on the contrary, if 
the Products of each Numeratgr into the other's De- 
nominator are equal, the Fractions themſelves are alſo 

For let 1 and > repreſent the two equal Frac- 


tions, then 25 by the Suppoſition I and there- | 
fore *'as : J:: V: D; hence we get» D= + dN. *\ 55% 
SED. . 1 | t nz. 
And, for the Demonſtration of the ſecond Part of 
chis Article, let 75 repreſent two Fractions; 
then, by the Suppoſition, » D=dN; which, divided by 


D, vill give »= tp and, dividing now by d, we 1 2% 
fall have? = 1 2 E. D. I 108. 


557+ Corollary. Hence, if we have any Time a 
Mind to try, whether any two given Fractions are 
equal, we have only to multiply each Numerator 
into the other Denominator, and, if the Products are 
equal, the Fractions are ſo too; otherwiſe not. . 
3 558. JO ſufficient for the underſtand- 
ing the Nature of Fractions, we ſhall'now proceed 
ta apply them. 


” 


CHAP. XIII. 


45 Repverion of FRactrons, 


559. FFEDUCTION of Fraftions is the Chang- 


ing of Frattions into others of equal 


$65" Repverrion of Fxnevrons! A 


560. Caſe'1; Integers may be © writ fraftionally, 


by ſetting an Unit, for, the Denominator; and it is 
evident they will retain the ſame Value, becauſe an 
| Unit does not ee Thus 0 uy woo Writ 2 25 and 
7 5 may be writ. $630 301 0 4 
561. Caſe 2. To reduce a mixed nden kes an 
improper Fraction. Multiply the whole Number by 


Numerator; under which place the Denomipator of 
the Fraction, and the Fradtion, ſo formed, . will be 
equal to the given mixed Number. 0 

562. Example. Reduce 2 W into a Fraction. 


£22 Solution. 2 K 3 4 15 N for the Numerator; and 


en + hence the required Fraction is 7 


>., The Reaſon, of this is evident ; for heren We — 


multiplied by 3, and puttin "the 3 under the 7 


is *alſo repreſenting that Product, as divided by 3; 


but, if any Number be multiplied and diyided by 
one and the ſame Number, it is evident the Quotient 


---: 7 mult beithe,ſame as the Quantity firſt given. 


. the Numerator by the Denominator. 
64. Example, Reduce 5 3 to a mixed Number. 
So lation. 7 3 = 2.5. xcE big is only, the Reverſe 
> laſt Caſe. þ I 14 1 J 1 * 


i we 1 2 given Denominator. A o e 
Multiply the Integer by the benamnadert and the 
Fug will be the required Numerato. 
6. Example. Reduce 7 to a Fraction: whoſe De- 
Wu is 8, 
Solution, y g = 56; hence the Fraction is {> 
3 The Reaſon of this is manifeſt; for here we have 
both multiplied and divided by 8, and, conſequently, 
the Quotient 4* muſt be the ſame Value ag before. 
3 Cafe 5. o reduce a compound Fraction to 


ca of al 


00a 


ume tors will uized Nu- 
Numer N. be che req 5 iy 


the Denominator of the Fraction, and add in the 
Numerator, of the Fraction, the Product will be a 


563, Caſe 3. To reduce an improper Fraction to 
en ! its equivalent, whole, or mixed Number. Divide 


5. Caſe 4. To reduce. an er to a Frac- 


equ al gal he one. Obſerve, that the continued Pra- 
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merator, as the continued Product of all the Deno- 
minators will be the Denominator which was required. 
568. Example. 2180 + 1 of + in W 


Fradion. 4 d 


Solution. I A IN 2 = 2 = as Product of theNu- 


merators; and 2% 4. * 5 40. the Product of the 


Denominators; . £ is the required Fraction. 
569. The Reaſon of--this Rule may be ſhewn 23 
as follows: Suppoſe a compound Fraction to be 3 
of; here; if we take the 4 of any Thing, and multi 
2 that Seventh by 4, the Product, it is evident, muſt 
to : And, after the like Manner, the 4 of 


this Part. multiplied by 2 muſt be of the: 'Now IT 


it is plain, that we have here divided by both Deno- 
minators 7and 3, and multiplied by both Numerators 


2 and 4 and conſequently, if we make the Product 


of both Numerators a Numerator and the Product of 
both Denominators a Denominator, we ſhall effect the 
ſame by one Multiplication, and one Diviſion, as be- 
fore, we did by two of each; and ſo of a Fraction com- 
pounded of any Number of ſimple Fractions; hence 
the Reaſon of the above Rule is clear: Or it may be 
illuſtrated by an Example, thus: Suppoſe it was  requip- 
ed to take the + of 4 of 168 /; then 168. 7 and 
* 4, or, which is the ſame, - 168 x 4 and>7= 96L; 
and 96 3 and x 2, or 96 x 2 and >= 3, 8641 =F 
of 4 of 168 C. But 2 x 4 = 8, and x 7 = 24, and 
ſo r = 5 of + by the Rule. Now 168 ＋ 21 and x 
8; or 168 α 8 and 21 = 64, as before. 

570. Corollary. Hence if we are to take a Part of a 
Part or Parts of any Number, we may firſt bring 
the compound Fraction into a ſimple one, and then 
multiply by the Numerator of the ſimple F raction, 
and divide the Product by its, Denominator. 

571. Caſe 6. To bring Fractions of different De- 
nominators into ane common Denominator. 
The Rule. Multiply each Numerator into the De- 
nominators of all the other Fractions continually for 
new Numerators, and the continued Product 2 all 
the Denominators will be the common Denominator. 

572+ 
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"59: "Example, Dring'7/andy and 4 into one com: 
mon Denominator. 

Solution. 3 * 5 8 = 120 == the common Deno 
minator; and 1 x 5 x 8 = 40 =a Numetator alſo 
2 * 3x8 = 48 = another Numerator; and 3x; 
3 = 45e=the other Numerator; hence the three equi. 
valent Fractions are r £1 and e; chat is, 
= rv; and 4 = . 

The Reaſon of this may be thus ſnewn: We have, 
in the above Operation, multiplied the Numerator of 
the Fraction 4 by g and by 8; alſo irs Denominator 
by the ſame E and, therefore, the new Frac- 
tion 22 will be of the ſame Value as 4. 

Again, the Numerator of the Fraction 4 was 
multiplied by 3 and 8, and its Denominator by the 
fame Numbers; and. the new Fraction r will till 
retain, the ſame Value by Art. 549 z and ſo of the 
other Fraction. 

373. Caſe 7. Toreduce a given Frattion to another 
to it, having a given Denominator, if 
poſſible. 


The Rule. Multi ly the Numerator by the De- 
nominator of the Fration ſought, and divide the 
Product by the Denominator e ee Fraction; 
the Quotient, if there be no Remainder, will be the 
Numerator of the required equivalent Fraction *. 

574. Example. Bring + into an We F action 
whole Denominator is 6. 

Solution. 2 x 6 = 12 and 12+ 3 2 4 the 
Fraction required is ?. 

575. Lemma. To find the greateſt common Meaſure 
of any two Numbers, i. e. the greateſt Number that 
the two given Numbers can be divided by, without 
leaving any Remainder, The 


* Demoyfration. Let A be the given, ad j be the re- 


io 557. quired Fraction; then, fince = we haven d=3 4 N; 


whence, dividing byd,we get A = N. 2 E. P. 


vides þ 
on; an 
4; and 
a, Hi 
we han 
2 F1 
uppoſc 
Meaſu 
6b, wit! 
the Sup 
by th 
as ĩt di 
vide t! 


, it m 
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The Rule. Divide the greater Number by the leſſer, 
ind, if there be a Remainder, divide the Diviſor by 
that Remainder, and ſo continue dividing the next pre- 
ceding Diviſor by its Remainder, till there is no Remain- 
der; then the laſt Diviſor will be the Number ſought . 

576. Example. What is the greateſt Number, that 
will divide both 36 and 120, without a Remainder? 
See the Operation: | 

56) 120 (25 Quotient 8) 56 (7 

Remains 8 Remains o 


Here 8, the laſt Diviſor, is the greateſt common 


Meaſure. 577. 


* We will demonſtrate the Truth of this, when the 
teſt common Meaſure is found by 3 Diviſions, and the 
Eme Method of Reaſoning holds in any other Number 
of Diviſions, In Order to which, let a and & be the two 
Numbers, whoſe common Meaſure is to be found; let 2 
divided by þ give the integral Quotec, and Remainder d; then 
let b be ſuppoſed to be divided by , and to give the integral 
Quote ind Remainder Iz laſtly, ſuppoſe 4 divided by /, and to 
give the integral Quote g, and Remainder 1 
the Product of the men Quote multiplied by the Diviſor, 
plus the Remainder, is *equal to the Dividend, (in any Divi- 
ſion) we get theſe three Equations: Firſt, bc + — — 
de f= b; Third, g d. Now, as f divides d without a Re- 
mainder, it will alſo divide its Multiple de, in the ſecond Equa- 
tion, and alſo the other Part /, or itſelf; and will therefore 
divide the Whole de + f, or its equal 5. And ſince, f di- 
vides h, it muſt alſo di vide the Multiple hc, in the firſt Equati- 
on; and it was ſhewn from the third Equation, that / divides 
4; and, therefore, f divides the firſt Step bc 4, or its equal 
4. Hence we have ſhewn. that / is a common Meaſure, for 
we have ſhewn that it divides both a and . Now, to ſhew 
that F is the greateſt common Meaſure, let us, if poſſible, 
ſuppoſe that a greater Number m is the greateft common 


® 1232 


Meaſure. Then, by this Suppoſition, n divides both a and 


b, without a Remainder. Therefore, ſince mz divides a, by 
the Suppoſition, it muſt divide its equal bc ; but m divides 
b by the Suppoſition, . it muſt divide its Multiple bc ; and 
as it divides a, and one Part of a, viz. bc, it muſt alſo di- 
vide the other Part 4; . m divides d. And, ſince m divides 


I, it muſt divide its equal de + /; but we have juſt ſhewn 
| that 


\ 
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677. Caſe 8. To reduce a Fraction to lower Terms; 
f. e. to find an equivalent Fraction expreſſed in leſſer 
er 


Numbers, if poſſiblGme. 

The Rule. Divide both the Numerator and Deno. 
minator by any Number that will leave no Remain- 
der; and we ſhall have another Fraction“ equal to 


the given one. And, in Order more readily to knoy 


what Numbers the Numerator and Denominator can 
be divided by, the following Obſervations will many 
Times be uſeful. (1.) If the Numbers are even, the 


can be divided by 2; that is, ſuch Numbers as end in 
2, 4, 6, 8, oro. (2) If the Numerator and Denomi- 


nator have both 5. in the Units Place, or one ends in 


-5, the other in o, they are both diviſible by 5. (3 


If both the Numerator and Denominator have a 
Number of Cyphers (o,) on the Right Hand of the 
Figures, cut off an equal Number in each; for that 
is dividing by 10, or too, or 1000, c. (4.) But, if 
we cannot readily diſcover a common Diviſor, then 
ve muſt have Recourſe to the Lemma in Article 975; 
and if, that Lemma will not diſcover a common Divi- 
ſor, the Fraction is already in its loweſt Terms, 

3578. Example. Abbreviate or reduce to lower 
-- Solution. The Numerator and Denominator, hav- 
ing each 5 in the Units Place, are both diviſible by 
85 + of 75 = 15, and +of 105=21; *.* we have 


reduced it to ; but this this may be further reduc- 


in /; which is abſurd, becauſe mz is greater than 


ed, for 3 of 15 = 5, and & of 21 = 7. Hence 2 
=-3+= +. But, if we find the greateſt common 
Meaſure, the Operation will be thus: 


75) 105 (1 30) 75 (2 15) 30 (2 
30 15 0 
Hence 


that m divides d. . it muſt divide its Multiple de; and ſince 
in divides the Whole 6, and its Part de, it muſt divide the 
other Part f.alſo ; that is, n meaſures f, or m is oj 
yt 
Suppoſition. Hence m cannot be greater than J; conſe- 


- quently / is the greateſt poſlble. 
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Hence the greateſt common Meaſure is 15 now 
5 = 15 = 5, and 105 15=7; reduced to its 
[ove Terms, the Fraction is , as aboye. * 

579. We have. hitherto in theſe Caſes been treat- 
ing of abſtralt Fraftions, or Fractions related to the 


fe Integer; we ſhall now proceed to thoſe Caſes . 


which may be faid to belong to applicate Frafions, 
or F 77 related to different Integers. 
Caſe 9. To bring a Fraction of a lower Integer 
into the 5 ration of a higher Integer, the loweſt In- 
teger r having a known Relation to the higher, This 
ſt explained by an Example. | 
580. Example. Bring 3.of a Penny into the F rac» 
tion of a Pound. This may be ſolved thus: A 
Penny being Pr of a Shillin ;, and a Shilling v of a 
£5 x of a Penny, as a Fraction of a /, may be read 
Z of r of of a /; which, brought into a ſimple 
Fraction by Caſe the 5th,. will be 775. But I think 
the plaineſt Method is to bring a Z into 4ths-of: a 
Penny, or Farthings; thus 20 x 12 x 4= 960 Fourths 
of a Penny, or Farthings in a Pound. Conſequently, 
bf Definition Are. 5 36, the Fraction is yz of a C, as 
_ 
581. Caſe 10. To reduce a mixt Number, of a 


leſſer Name, into the Fraction of a greater. 


The Rule. Reduce the mixt Number into an im- 
proper F raction. by ce 2 ; then work as in the laft 
Caſe, © 
582. Example. Bring 2 ts + into the Fradtion of 
a th, 


t 
2% By de firſt Method ſay + of . of x © 
r Are Anſwer will be . 

2 


But, by the Method which I prefer, bring 112 15 
into half * —— that is, 1 12 x 22224 half Pounds in 
1C: And 2 w in half Pounds is 5 half Pounds; 


X 9 and 
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and conſequently, by the Nature of Fractions *, . 
2 the lowed Fraltinn r "hy 

583. Caſe 11. To reducea Fraction of an Unit of 
a higher Value to the Fraction of an Unit of a 
lower Value. This is eaſily explained by an Ex- 


of 


| 3 ample. Reduce 4 of a C into the Fraction 


of a Shilling. 


7 . Firſt bring the higher Unit ioto Units of 


the lower, viz. 1 £ = 205; then, ſince our Fraction 
is J of aL, it muſt be alſo + of its Equal, viz. of 


205. , fince 4 of 20 may be repreſented j 3 maybe 


expreſſed —_— of a Shilling, The fame Me- 
thod and A RA in any other Inſtance. 
And thus much for Reduction of Fractions; we 
ſhall now proceed to Valuation, which might have 
been added as a twelfth Caſe, but we ſhall refer it to 


S £ 


* - 
9 " 
—_— — ._”__ a I > re ——— ud. wo * — 


"CHAP. XII. 
07 the VALUATION: of FRACTIONS. 
585. No find out che Value of à Fraction of an 


higher Integer, in Integers of a lower 
Denomination .. wo 


* 


- - 
o 


4 C107 » . 
The Rule. Multiply the Numerator of the given 


Fraction, by the Number of Species of the next 
lower Denomination that are equal to one of the given 
higher Integer, and divide the Product by the Deno- 
minator of the Fraction; and, if any Thing remains, 
multiply the Remainder by the next lower Denomina- 
tion, and divide by the Denominator of the Fracti- 
tion as before, until there be no Remainder, or we 
have brought it into the loweſt Denomination. 

586. OF. What is the Value of 4 of a Pound 


45 


* 


of 


— 2 * 
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« Numerator, 2: | 
ELIE auer 12 Shillings, 

437. Tale another Empl What is tha Value 


of of C? | 
Hg EF 4 


—— 1 C. is 
1 . 


n i +. "PH : 
Quarters #. 


| Remains: i 103 
e 
ö nnd 


| 7 84 W 
es N 1 SL LY | —— oe 


4% 


The ken of this Rule may be een in ar 558. 
8 8 . 


CHAP. XLIV.. 


© 
. Apdit10N of. ates ater” CAT 


545. D DITTO Nef Fractions is the Find- 
ing of a Fraction equal to the Sum of 
tuo, or more Fractions, taken together. 

389. The Rule, If the Fractions are compound, 
bring them into ſimple ones by Caſe 5; and, if they 
have not the ſame Denominator, bring them into a 
common Denominator by Caſe 6. or 7. Then add 
their Numerators, and 1. the common Denominator 


underneath. _ 


590. Example 1. Add + and + ey 3 herber. 
Theſe by Caſe 6, will be transformed to 32, 4 
an 323.10 +15 +12 = 37 = the e 

the required £8. = 75 = (by Cafe 3. of Reducti - 

Fs. I +15 
591. * Example 2, a4 + of 4 and 4 of . 
By 
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* 
SUBTRACTION. of, FRACTIONS. 

By Caſe 5, + of + = K, and r offt; and, 
Caſe 7, F= 3 . 1 + 4=5 = Numerator, and ſo 
the Anſwer == . Or thus, by Caſe 6, + and 2, 
brought into one common Denominator, are , and 


Ar; 24 + 6 = 30, and conſequently the Sum = 


+ but this Abbreviation, by Caſe 8, will = Ar as 


before. 


592. Example 3. Add 1 . J and 1 ts D together. 
Firſt, 2 tb + 1 th = 3 tb then {and , by Caſe 6, 


may be changed to 4, and , and their Sum = r; 


the whole Sum is 3 150 . Or it may be ſolved 

thus, 2 ® and 1th f, by Caſe 2, may be changed 

to and 4; and 4 and 2, by Caſe 6, are = 4 and ; 

the Sum of theſe. is 25% = A of a th, = (by 

Caſe 3) 3th Aas before; but the firſt Method is 
O | . a 


ei nn Eee e 

593. Example 4. Add 3, and 3, andy of and 2 
together. U 

Solution. Firſt, adding the Integers 3 and 2, we have 

their Sum = 5; then the co d Fraction + of 5, 


by Cafe the fifth, may be changed into the equivalent 


one r; next and r and 2, being reduced to one 
common Denominator, byCaſe the fed, will be 222 
and ne and 2%; which we may now add together, 
and their Sum will be rere — 269. and. the 
Sum of all the given Fractions = 5 493. 


—__ uh — 


D 
| SUBTRACTION of Fr ACTIONS, | 


394. AVING prepared the Fractions as directed 
in Addition, find' the Difference of the 
two Numerators, and put the common Denominator 


under that Difference; and the Fraction, ſo found, 


will be equal to the Difference of the two given 
„ rt WR Oe AR 

595. Example 1. From 4 ſubtract 2. Theſe, by 
Caſe o, are changed into their Equivalents and 7; ; 


i 


e the Difference ſought. 596. 


% 


 SuBTRACTION of FRaAcTI1ONS: 

596. Example 2. From - ſubtract 4 of 2. 

ls of 3m by Caſt 5. Now + and , by 
Caſe 6, are equivalent © 75 and .. 
the required Difference. 

597: Example 3. From + of a / ſubtract + of a 
Shillin 

Solution. By Caſe the eleventh, 3 of al = © ofa 
Shilling. Now * and + are by Caſe the ſixth = 
e and ; , the Difference is 22,0 = e = 
(by Caſe the eighth) 4. * of a Shilling = =, by Caſe the 
third, 14 5. 41 

598. Example 4. From 13 {+ ſubtract 10 4. 

Solution. Queſtions of the Nature of this may be 
folved by putting the mixed Numbers into improper 
Fractions, but eaſier by the following Method: 
The Fractions + and 4, brought into one. common 


Denominator by Caſe the ſixth, are 5 and 12 a - 


we are now to ſubtract 10 42' from 137 5, "264 
conſequently the Operation now- will ſtand thus; 


{  T2ths 
13 6 
10 10 


10 from 6 we cannot, and . (ſee above) 10 from 
12, there remains 2, and the 6 makes $ T weltths 
of aF ; now the 1 (viz. the 12 Twelfths that we 
borrowed to make the Subtraction) being carried to 
the Column of Js, we have 134 — 114 = = 203; and 

the required Difference 2 2 1 {. = 25 

If the Reader underſtands Addition, theſe Exa les 
are ſufficient for Subtraction. We ſhall therefore 
only add under this Head, that Subtraction of Frac- 
tions is proved by adding the Minor and Remain- 
der together, as in whole N e 


1 CHAP. 
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MvuLTIPLICATION of. FRACTIONS. 


 MuLTieLICAT 10N, of FRACTIONS. 


599. D Y. multiplying any Number, or Quantity, 
| by a Fraction, is only meant the taking 
ſuch Part, or Parts of it, as the Fraction expreſſes. 
5600. The Rule to perform Multiplication of Frac- 
tions is: If the Fractions are mixed, they muſt be 
firſt brought into improper Fractions ; if compound, 
into. ſingle. Then multiply the Numerators toge- 


ther for a Numerator, and the Denominators for a 


Denominator. i * y 

601. Example 1, Multiply 4 by 3. Here 3 x 2 = 

6 = the Numerator; and 4 x 3 = 12 = the Denomi- 
ex the required Product; but this may 


, 1 
0 to lower Terms, viz. r z. Sec Caſe 8. 


602. Example 2. Multiply 2 + by 4, and this Pro- 
duct by 2, and this again by + of 4. ' 
Solution. Furſt 2 + = 4 by Caſe 2; and 2 = f by Caſ⸗ 
1; and 3 of 3 r by Caſt g. Hence, we are now 
to multiply + and 4 and + and r together; . by the 
Rule 5x1%2x5=50= the required Numerator, 
and 2 x 8 x 1 x 18 (the Product of the Denominators) 
= 288 = the Denominator. Hence the required 
Product ger = (by Caſe 8) Fee. D 
| 603. Example 3. Multiply 10 Yards, 2 Feet, 3 
Inches, by 2 and & of 3. This is the ſame in Et- 
fect, as if it had been propoſed to a Meaſurer to 
find how many Yards are contained in a Piece of 


_ Pavement 10 Yards, 2, Feet, 3 Inches long, and 2 


Yards, 1 Foot, 4 Inches broad; for the Rule, ob- 
ſerved by Meaſurers, is, to multiply the Length, 
taken as an applicate Number, by the Breadth con- 
ſidered as an abſtract Number. 
. - Solution. Firſt, 1 Yard = 1 x 3 x 12 = 36 Inches, 
and 10 Yards, 2 Feet, 3 Inches = 387 Inches; . the 
Length = of a Tard; and, bringing the Breadth 
3.4 7 44 | 8 2 ä into 


MuLT1PLICATION of FRACTIONS. 


into Inches, the Multiplier will be 22. Hence we 
are to multiply Y of a Yard by 43, or, by Abbre- 
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viation, by Caſe 8, it is the fame to multiply of a 


Yard by . 43 x 22 = 946 = the Numerator, 


and 4 x 9 = 36 == the Denominator ; and . the An- 
ſwer = of a Yard, = 26 4 Yards (by Caſe 3.) 
= 26 Yards, b Caſe 8. 


604. Scholium. In both whole Numbers, and Frac- 


tions, this Proportion holds 


„ Viz. as one is 
to the Multiplicand, fo is the 
duct 


teger, that is a proper Fraction, the Product will be 
leis than the Multiplicand. | 
606. The, Reaſon of the Rule for Multiplication 


of Fractions may be ſhewn from the 1 Example.. 


For, if it had been demanded to multiply + by 2, it 
is evident at firſt Sight, that = would be the An- 
ſwer; but it was required to multiply by 4, that is, by 
the + of 2; and. the required Anſwer muſt be 4. of 
the Product , chat is, AN 

| of X 4 CHAP. 
»Le m= the Multiplicand, f = the Multiplier, p=the 
Product, then m f = p ; and, A 
1 and this divided by p gives { = t =» tat: anf: 


» BH. E, D. | | 
+ Or the Truth of the Rule for Multiplication of Frac- 


tions may be ſhewn algebraically thus : 1 f and. de 
the two Fractions, whoſe Product is required; let Bz * 


b; hence multiplying the firſt Equation by D, and the ſe- 
cond by 4, we ſhall 
N r Ddab, and, dividing each Side of this Equation 


by Dd, we have te but ab r the Product af _ 


54 OOF IO 
by 7, bag eg and $ = 5 by the Suppa'tign 


Nun N. 4 
B45 ** 2. E. D. ö 


ultiplier to the Pro- 
bog. Hence if the Multiplier be leſs than the In- 


get N= Da, and n=db by Art. 123; 


® 108, 
+ 108. 


1 184 


® 56. 
+ 105. 


1 2 
- 
3 * 
x 


® 384, an Unit hs not divide) therefore & as 4: : 


F 1 


Au Divrstox of Fx 4cTIONS: 3 


: : . * 0 p * 
-» I , 
= > , , * « 5 4 * 9 ” C 
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60% 8 Diigo of whole Numbers ſhews how 
often one Integer is contained in another 
teas? ſo Diviſion of Fractions ſhews how often 
one Fraction is contained in another. 
608. If the Numerator of any F raction be made 
a Denominator, and the Denominator a Numerator, 
the Fraction, ſo made, is called the Reciprocal of the 
Thus + is the Reciprocal of 2. 
609. In Diviſion * as the Diviſor 1 is to the Divi- 
dend, fo is an Unit to | che Quotient (both in whole 
Numbers and Fractions.) 
610. To divide one Fraction by another, the Rule 
Having made the ſame Preparation as directed in 
Naa en, multiply the Denominator of the Di- 
viſor by the Numerator of the Dividend, for a Nu- 
merator; and the Denominator of the Dividend by 


the Numerator of the Diviſor, for a Denominator. 


Or, which is in Effect the ſame, change the Diviſor 
into its Reciprocal, and then yet "we 2 


tion of Fractions. 


611. Example. Divide 2 4 by +. = 
Solution. By the Rule, 5x3 = 15 = the Numerz- 
tor; and 4x2 = 8 = the Denominator and ſo 'f = 
che required Quotient, 21 by Caſe the 3d. * Or 
2 the Reciprocal of the Diviſor 2 + is £; and 2 x 
8 3 mm +. SL = 7 as 


— The 8 of the frſt Method of Opera- 


br in the laſt Article, Fug be eaſily ſhewn : For 


there 
* + Let n m = =the Dividend, * = the W — = the Quo- 
ent; then © = =9; but this is the ſame as —=2 1 ( becauſe 


7 L E. B. 


Divis row ef FrxactiONS. 

there it was required to divide 4 + by 3. Now, if it had 
been required to divides oy 2, it is manifeſt the Quo- 
tient would be 4 of 4, or 43+ 3 but fince it was only 
required to divide by 2 I, that is, + of 2, it is evi- 
dent, + Lof 2, ory, muſt be contained 5 Times as often 
in 2 as 2 is, that is, ++ = the Anſwer, which is ac- 
cording to the Rule. 

613. As to the other Method of Operation, as it 
brings out 2 as the firſt does, if the firſt be true, 
this Iaſt Method muſt alſo. 

614. When the Fractions to be divided Ive both 
the ſame Denominator, it is ſufficient to divide the 
Numerator of the Dividend by the Numerator of 
the Diviſor, or, which is the ſame in Effect, to ſet 
them like a Fraction. For by the oy to Art. 61 - 


it appears, that the Quotient of * 5 by FT would —— 7 
The — — 22 


615. Divide 3 2 by 4 * 2 2. 
bis. By duly ; conſidering the direct contrary Ef- 


fects of Multiplication and Diviſion, we have this 
— 


* There are many other Methods of ſhewing the Truth 
of the Rul:, one of which is: Ber be to be divided by 


D 
+ Nd 2 
theſe in one common Dea e are * TD F and 2 5 Das * 
" + Et nD 


5 + ny 57 ; but theſe laſfFraQtions, having one 
common , are in Proportion to each other as their 


Nd nD TNd os 
_— viz. as Nd: nD :: D. 52 * ST 
5. 57 SH the aboves B- ” is e- 5 Na 


N Da” . 
= We 


3 
4 . Hence, N 5 was to be divided by So theQuo- 


tient would be = the Numerator of the Dividend, divided by 


the Numerator of the Diviſor, = = 


*+- ** 571. 


+ 108. 


+ WO 
”- 4 
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general Corollary: That it is the ſame, in Effect, to mul - 


tiply by any Number, whether integral or fractional, 
or to divide by its Reciprocal. For Inſtance, 3 x 4 
23 A or generally a x= J, each being (by 


their reſpective Rules of Multiplication or Diviſion) 


= 433 allo'ax- = & * Tos, 
that can be done by Multiplication, by taking the Re- 


ciprocal of the Multiplier, may be done viſion; 
and, on the contrary, any T ning that can be done by 
Diviſion, may, by taking the 


eciprocal of the Di- 
viſor, be done by Multiplication. 
617. We ſhall only add one Thing more under 
this — by Way of Corollary, and that is, that, 
if any Number, whether whole or fractional, be 
divided by a proper Fraction, the Quotient will be 
more than the Dividend; but, if the Diviſor be an 
improper Fraction, the Quotient will be leſs than the 


— 
— 


HA. XLII. 
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61 8. 1 ERE, as in whole Numbers, the ſecond 


and third Numbers muſt be multiplied to- 

gether, and the Product divided by the firſt. But 
the Multiplication and Diviſion muſt be performed 
by the Rules for Multiplication and Diviſion of Frac- 
tions. Or the Anſwer, or fourth Number, may be 
found by this Rule, (which is the ſame in Effect:) Mul- 
tiply the Denominator of the firſt by the Numera- 
tors of the ſecond and third Numbers, for the Nu- 
merator ; and the Numerator of the firſt by the De- 
nominators of the ſecond and third, for. a Denomi- 
io 10164308 619. 


2 eee 


r 


— 


- The Rur of Tan imFracTtiONS. 
619. Example 1. At 11. per C, what is that for 
3 4? By Reduction of Fractions 11. 4 of af; 
and 3 4 th Aa a th; and 1 C in the raction of a 
WZ AZ. Hence the Stating would be, if 6 
J. :: TW: che Anſwer. By Multiplication of 


Fractions * 4+ = 4$4 = 3 ; and, by Diviſion of 


Fraftions, M +442 r = by Abbre- 
viation gr of a C. == by Valuation 10 Pence. 
By the ſecond Method above- mentioned, we have 


112 X 3 x 2 2 672 = the Denominator, and 1 x 4 x 7 


—=28 = the Numerator; and *,* the Anſwer = 5, 


as before. Hence plainly appears the Agreement of 


the two Methods. 9 Tis: \; 
620. Example 2. Admit a Dog is purſuing a Hare 
that is 30 Yards a Head of him; and that, for every 
Yard the Hare runs, the Dog runs 2.4 Yards : 
Quære, How many Yards the Hare will run, be- 
fore the Dog gets up with her? . 
Solution. In the Time that the Dog runs 2 + Yards, 
the Hare runs x Yard, by the Qugfion; . , in the 
Time that the Hare runs 1 Yard, the Dog gains upon 
her 2 x —1=1+ Yard; hence the Queſtion will 
now be to this Purpoſe, if, whilſt the Dog gains on 
the Hare 1 £ Yard, the Hare runs 1 Tard, how many 
Yards will the Hare have run, when the Dog ha 
gained 50 Yards upon her, or, in other Words, hath 
caught her? Hence, 1 + being = 2, the Stating will 
be, as : 1 :: F: the Anſwer, which is thus found, 
2 X I 0 = 100 for the Numerator, and 3 & 1 „1 


2z for the Denominator; and -, the Anſwer 2 


of a Yard = 33+ Yards... But, if it had been re- 
quired, to find how many Tards the Dog muſt run 
to overtake the Hare, the Stating would have been, 
as T: 47: V the Yards the Dog muſt run; *,* 2 x 
x 50-=:500 for the Numerator, and. 3x2x1=6 
or the Denotninator ; and *,* the Dog muſt; run 432 
of a Yard = 83 4 Yards. And the Truth of theſe 
Operations may be eaſily proved thus: By the Que- 
ſtion, the Dog muſt run 50 Yards more than the mo 
a ut 


Ry 
* 
Fa 
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* 
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whole Numbers, and Multiplication of Fractions. 


- nvoLvuTion of 'FRACTIONS: | / 

_p — 33 5 Yards = 50 Yards, for 
621. Scholium. In the Rule of Three, Fc. in Or. 
der to avoid Fractions, - as much as might be, we ge. 
nerally bring the middle Term into the loweſt Species, 
but, as the Learner is now ſuppoſed acquainted with 
Valuation of Fractions, he may many Times ſave 
ſome Trouble by putting it down in the Species 
wen in the Qugſtion, if it be but one; and, if more 
8 by reducing no lower, than the leaſt Spe- 


cies. mentioned in the Quęſtion; and then, when we 


have found the Anſwer in that Species, if there re- 
main any Fraction, we can by Valuation find its Va- 
lue, in the inferior Species. Take an Example. In 
Article 198. it was required to find the Value of 2437 
th, at 135. per C. This ſtated will be, if 112 5: 
135. 32 24375: . 2826. Nr 


_— 141. $8. A. and by Valuation *r of a Shilling 


= 10d. 19r. ffs, and *,* the Anſwer is 14. 25. 
10d. 19r: Nr, and this Fraftion may be abbreviated 
to 3. | 1 


4 


— — * ” 


CHAP: XLIx. 


IN VOL UT ION F FRACTIONS. - 


: 


and the Denominator for a Denominator. 


I 622. Jos LVE the Numerator for a Numerator, 


eaſon ,of this is evident, from Involution of 


623. Example. What is the Square of ;? 
Solution. 2 x 2 = 4 the Numerator, and 3 x 3 = 
9 = the Denominator, and fo the Square of 3 = +. 


CHAP. 


f 


EvoLvuT10N. of FxAcriogs. 


S HAP. L. 
Evorur ion of FRACTIONS. 


6260 i P Fiche Fration whoſe Root is to be found, 

is an immediate PowWer of ſome Root, 
—— a5 is ſhevn in Involution of Fractions) its 
Root may be found by extracting the Root of the 
Numerator for a Numerator, and the Root of the 


Denomingtel will by —— as, ma | 


feſters 100 [117 n. 
2. But ei the Fraction propoſed i is not — 
immediate Power, but equal to ſuch a Power of the 
Root; then e muſt reduce the given Fraction to its 
loweſt Terms, and find the Root as above directed 
3. But if it ſhould ſo happen, that the — 
Fraction, when reduced to its loweſt Terms, cannot 
have the perfect Root of both its Numerator and De- 
nominator found, then we may be aſſured, that it is 
neither an immediate Power, nor an Equivalent to 
one; and in ſuch: Caſe muſt turn the Fraction into 
a Decimal, and ſometimes be contented with an Ape 
proximation of its Root; this we hal illuſtrate, when 
2 we treat of Decimals. 
625. Example 1. Extract the Sen Root of 2% 
Solution. The Square Rootof 4222, of 9 = 3: 5 fe 
the required Root is = 3. T 
626. Example 2. Extract the Cube Root o A- 


Solution. It does not admit of the true Root, as = 


ſtands here, but by Abbreviation it is = ; now 
the Cube arne er and of 125 = 53 „te 
Root is +. 


CHAP. 
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Of PosrTiOon ty Fractions, 


CHAP UW 
Of Posrtton by Aer fob. 


617. N Poſition, it may be obſerved, we always 
ſuppoſed ſuch Numbers as might avoid Frac- 


| ions? in the Operation; becauſe the Operation would 


de more ſimple, and the Learner was not ſuppoſed at 
that Time to underſtand the fundamental Nies of 


Fractions. But, as ſometimes it may happen that 
ſuch Numbers are not eaſily thought on, — 15 it 


may not nee ee 


* 
fractional 


628. "Example. Lett be required to gre a Goin 
nd gh Art. 506. 


Solittian. Here we put any Number, as 1d. for a 
Share; then T ere the Cap- 
rakd 14, and the Hopi, the Sum of 4, 15, and g, 
252 T2 54A. Neem 14. 4741 
23752 d. 4% as in Art 806; and the 
mami Part of the Solution is the fame as in that 


— 


629. We think it needleſs to ply Fractions to 
any more Rules of Vulgar Arithmetic becauſe, if the 
Reader rightly underſtands what has been already 
laid don, he cannot, when Occaſion requires, be at 
a Loſs to apply it to "oy other Rule in common Arith- 


metic. * 
9 * 
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a Fraction whoſe Denominator is 10, or 

100, or 1000, or 2 Sc. For here 
we ſuppols an In to be divided into 20 Parts; 
and each of — 10 Parts, making in the 
Whole 100 Parts; and each of theſe laſt Parts into 
10 Parts, making in the Integer 1000 Parts; Gc. at 
Pleaſure; and any Number of theſe Parts are called 
Decimal: Parts, 94. are the Numerator of the Frac- 
tion, by which we would expreſs how many Parts we 
would fgnify; and the Number of Parts into which 
the Integer is divided, is the Denominator. 

2. Hence theſe Parts may be expreſſed as in Vul- 
gar Fractions; but, for the more ready Management, 
the Denominators are omitted, and only the Nume- 
rators 
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rators ſet down, with a Dot (.) or Comma (,) on 


the left Hand, to diſtinguiſh them from whole Num- 
bers ; and there is no Neceſſity of ſetting dawn the 
Denominators, becauſe they are always known by 
their Diſtance from the Decimal Point (:), For, 


3. As it was neceſſary, for the better conveying of 
our Ideas in Writing, to fix on ſome Method, which 


| ſhould be uſed and underſtood, by all Arithmeticians, 


for Writing of Decimals, the following is through 
Cuſtom become ſuch. [Firſt make the Decimal Point, 
Per. if the Number of Parts we wodld el be 
arts of 10, or Tenths, we write immediately on the 
right Hand of the Point (.); but, if we would ex- 
{s-Parts of 100, we put the Figure denoting the 
4 — of Parts taken, in the ſecond Place from the 
Point (.), reckoning towards the right Hand; and, if 
there be no Figure already in the firſt Place, we ſup- 
ply the Vacancy with a Cypher (o); and ſo, if we 
would expreſs Parts of 1000, we write the Figure 
expreſſing them in the third Place, on the right 
Hand of the Decimal Point, ſupplying the Vacancies, 
if any, in the firſt and ſecond Decimal Places, with 
Cyphers (oo). Sc. 


4. Hence, it may be obſerved here, as well as in 


whole Numbers, that 10 of any Decimal Place makes 
an Unit in the next Superior; and therefore, if the 
Number of Decimal Parts we would expreſs/eapſiſts 
of more. than one Figure, we write that Figure whoſe 
real Value is the leaft, on the right Hand ofthe reſt, 
in its proper Place, and the others in a ſucceſſive Or- 
der from the right Hand to the left; for Example, if 
it was required to write 154 Parts of a Thouſand, 
decimally, we firſt conſider that the 4 is 4 Parts of 


a a Thouſand, and therefore by the laſt &r7itteris to 
ſtand in the third Place of Decimals thus, oo, and 
then, putting the other two Figures in the Places of 


the Cyphers, the Number would be. 154; for the 5, 
repreſenting 530 Parts of a Thouſand, is the ſame as 
5 Parts: of 100, and, therefore, muſt ſtand in the 
Place of hundredth Parts; as muſt the 1 2 — 

5 | 1 ace 


NoTaTioſt off Dzcrmars; 


Place of roths, becauſe it ſignifies 100 Parts of tooo, 
Of e 7 


5. Hence it will be' no diffcult Matter to read 


any Number of Decimal Parts, when written as a- 


bove directed; for, from what has been juſt ſaid, it 

ainly follows, that the Denominator is 1 with as 
many Cyphers on the right Hand, as there are Dec i- 
mal Places in the Nume 
zine the Decimal Point to be a 1, and the Figures in the 
Decimal Places to be all Cyphers (o's), the Number 
ſo, formed to the Imagination, will be the Denomina- 
tor of the Decimal Fraction. 

Thus. 23 will be fead % as will ol 25 be 23 8. 
125 e, 1:25.58. 1 1595.3 40d 12,6 12 og 
All re, --05. = Joe». -005 = {away e. 


6. Hence it is evident, that each Cypher to the 


left Hand of any Decimal Part (though Cyphers in 
themſelves ſignify nothing, yet as they remove the 
Figures further from the Point) decreaſe its Value 
10 Times; and alſo that Cyphers, on the right Hand 
of ſuch Parts, do not alter their Value, becauſe they 
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umerator ; therefore, if we ima 


increaſe the Nenominator, in the ſame Proportion as = 
they do the Numeratorz and therefore it is the ſame.® 
in Effect? as if they had not been ſo augmented, 1 * 552. 


Thus 5 =". 50 =. 500, Cc. 
Ave 


c. 
7. We ſhall only remark further in this Chapter, 
that. finde 4 the Value of Decimal Places increaſes, 
or decreaſes, in a tenfold Prgportion, as well as whole 
Numbers, it is manifeſt, that (finite) Decimals may be 
added, ſubtracted, multiplied, and divided, after the 
ſame Manner as whole NuthBare. Fun 

. CHAP. 


wages es ett af rail OV A 

In our Marginal References, if there is r on the left 
of the &, it denotes the Reference to be the firſt Effay, and 
the Number on the right Hand theArticle of that Eſſay; but, 
where there is no Number on the left of the &, the Reference 
is always to be underſtood cf the preſent Eflay. 


e's fo ye. 
becauſe 77; = 55% = 


+ 4 


> 
= 


SUBTRACTION of DzctMats. 


ApDITION of DzciMALs. 


$8.TTERE, Care muſt be taken to put each 
Figure of the ſeveral Numbers to be added, 
under thoſe of the ſame Name, as Tenths under 
Tenths, Hundredthò under Hundredths, Thouſandths 
under Thoufandths, &c. (as in Vulgar Arithmetic 
we put Units under Units, Tens under Tens, Ge.) 
and this is eaſily done, by placing the Decimal Points 
of the ſeveral] Numbers directly under each other, 
Then find the Sum as in Addition of whole Num- 
bers. 45 r . 
9. Example. Add 4. 72, 87.123, .057, and 2. 
e > Numbers, truly placed, Der * 


9 


Sum 94.200 


So that the whole Sum is 94 and (. 200, or which is the 
ſame) .2 of another. : 


" —_ 


8 L 
— — — — — — — — 
: Aer _ _ 2 6 
: ; . +347 S > 
- 
= * 
& ' : | 0 


SUBTRACTION of DeciMars, 


10. TJ AVING placed the Numbers as directed 
111 in Addition of Decimals, ſubtra& as in 
Subtraction of whole Numbers. 


11. Example. From 17.3 ſubtract 2.857. P. 
the Numbers thus : FI J 1 | Place 


17-3 


cted 
in 


] ace 


17.3 


MokrirteArtos of Dreiuals. 
1 17.300 
. 
Difference 14.443  Dilference 14.443 


6 0 BY —_— —_— = A. fn. 1 11 r 
— Rt * — — _ — 


y / 1 * 0 . 
[ N * 0 k 
5 CHA P. IV 
4 — » 8 * 9 


- MULTIPLICATION of DECIMALS, 


12: N Multiplication of Decimals, we multiply as 
in whole Numbers. But from the Product we 
cur ol or ſeparate, by the Decimal Point (.), as 


many Figures, counting from the Left towards the 


right Hand, as there are Decimal Places in both the 


Multiplicand and Multiplier. And, if it ſhould hap- 
that there are not as many Figures in the Pro- 
uct, as there are Places in both the Multiplier and 
Multiplicand, that Deficiency muſt be made up by 
placing Cyphers to the right Hand. 
13. Examples. Multiply 3.14 by 2.5, 23.01 by 
33.17, and 253 by o. 23. See the Operation. 


3.14 33-17 253 
rn 23.01 023 
1570 3317 7159 
. 6297 50 
7 0 . 005819 
: 763.2417 


14: All chat is neceſſary to be here ſhewn js the 
Truth of the above Method of ſeparating the Deci- 
mal Places in the Product; and this may be done by 


obſerving, that both the Multiplicand and Multi- 


plier may be conſidered as Vulgar Fractions, proper, 
or improper; thus, let any Multiplicand, taken as a 


whole Number, be denoted by N, and let D= the 


Number of Decimal Places in the Multiplicand, then 
its true Value, repreſented as a Vulgar Fraction, is 


N ; 22 — 

X.: Now let the Multiplier be repreſented 

8 * * 
8 338 * 


32g 


344 


9167 


ing the Denominator 1000 


Cox rRAETioxs enen FDreruA18. 


in the ſame Manner by 


1 wi 2 20 
tiplication of Yulgar F ractions, "the Product = 
N xn - N ny: 


1 with D, os x1withd, os... *1- with B 4, 05 
therefore, by the Nature of Decimal Notation, we 
muſt cut off D + 4 Places for the Decimal Parts, in 
the Product M x ». 

15. As there are ſome uſeſul Contractions ii com- 
mon Multiplication, ſo there are alſo, in Multiplicati- 
6n of Decimals; and ſuch are the followings 1. 
When it is required to multiply” by To, 100, 1000, 
Sc. it is only to remove tile Decimal Points as matiy 
Places to the right Hand 25 there are A in the 
Multiplier. 

16. Example. Moltiply 3211441 b 1800. 

Anſtoer. By placin ng the Decimal Point 3 Phi 
to — right Hand the Product is 32134. 1; and the 
Reaſon is Feral for the re- The common Way 


moving the Point (.) 3 Places 32.1341 
to the right Hand is decreaſ- x 1000 


Times, by che Nature of Deci- Prod. 3 2134-1000 


mal Notation; and decreaſing the Denominator is the 


lame in Effect as multiplying” the Numefator. Or 


the Reaſon will eaſily appear by comparing, it with 
the Operation by the common Way in the Mars; in. 
17. Caſe 2. When la Decimal Numbers . to 
be multiphed by each other, 'it is many Times un- 
beceſſary to have all the Places of Decimals in the 
Product, that would arife from the whole Operation; 
becauſe four or five Plates are ſufficiently exact, 
for moſt Purpoles ; for which Reaſon it will be uſe- 
ful to explain a Method of ſhortening the Ope- 


ration, by retaining; in the Product, 2 many Places 
only, as we- ſhall at any Time think exact enough 
for our intended Defign ; and ſuch is the fol- 
lowing, viz. Put the Units Place of the Mul- 
tiplier under that Figure of the Multiplicand, whoſe 
Place you are willing : fo | keep in the Prodget; then 

write 


ol and, by Mul. 


is ne 
in lil 


Con rR ACTIONS! MULTIPLICATION of DECIMALS, 


write the Multiplier, in an inverted or retrograde Or- 
der; and, in multiplying, begin always with that Fi- 


gure of the Multiplicand, which ſtands directly over 
that of the Multiplier which you are going to multi- 
ply by; remembering to add in the Increaſe, or Car- 
riage, that would ariſe from the two next Figures, 
(were they to be multiplied) that are to the right 

and of that Figure, which you begin with in the 
Multiplicand ; alſo remembering to let the firſt 
Figure of each particular Product ſtand directly one 
under the other. EEE: | 

18. Example 1. Let it be required to multiply 
54.321711 by 3.12321, and have only four Places of 
Decimals-in the Product. Here we put the Units 
Place of the Multiplier 3 under the fourth Place of 
the Multiplier 7 : ; Tha Mel | 

| 54.321711 


Multiplier inverted 1232.3 
543217 x 3 1629651 

irn, r 
5432 * 2 = 10864 


343 x 3, T1 1630 
54x 2, I= 109 
5x1 = 5 
| 169.6881 $ 
In the fecond Multiplication, , becauſe 7 x.1 = 7 
is nearer to carrying 1 than o, we add in one; and, 
in like Manner, in the other Products: | 
: | * 54321711 
3.12221 
54321771 
1080643422 
1629165133 
1086413422 
54321711 
1629651133 | 
.169.658111101231 


By comparing the foreę ing Contraction with the 
Operation here worked at large, the Reaſon of that 


#3 Method 
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Cow r RAC IOS in MULTIPLICATION of DEC1MALS, 


Method will plainly appear; for the Figures ta the right 
Hand of the Line are omitted in that ſnort Method. 
and the Operation inverted, the laſt nen Frodud 
_ being the firſt in that. 

9. Example 2. Multiply 231.312 by 23132, and 
hs only 3 Places of Decimals in the Product. 


The contracted Way + © The common Way 
| 231.3121 231.3121 
Multiplier inverted 23.12 21.32 
426242 © "46261242 
bf + Wor 63 
| F 
166 2 


+ 493-574 577 573974 
20. as Multiply 432.12, by e 
have only the 2 Os Numbers in the Prod 

By ContraQtion - By the common Method 


0432.12 432-12 

587.0 The inverted Multiplier 5.785. 

70 | 7 2016060 
3415696 

5 2 Io | | = —_ 20 
3 3391-21429 


21. Muluplication of Decimals may alſo be con- 


trated,” without inverting the Multiplier, by the 


following Rule, viz. The Multiplier and Multipli- 


= eand being placed as in their natural Order, from 


the Number of Decimal Places in both the Factors, 
deduct the Number of Decimal Places that you in- 
tend to keep in the Product; and then cut off as 
many Figures as remain from the Multiplicand, 


| n from the right Hand towards the Left; but, 


if there is not a ſufficient Number of Figures in the 
Mäulti- 


N. B. As ſome Figures of the Product are omitted in 
theſe 8 the Products cannot be proved by 7 
e 


Be. 1444 


. _— 


£ 
* Br. 


1 


ConTRtacTionsin MULTIPLICATION of DECIMALS. 


| Multiplicand, cut off the Defect from the Multiplier. 


Then multiply the Figures to the left of the Line of 


Separation, by the firſt Figure (to the right Hand) of 


the Multiplier, remembering to add the Carriage 
that would ariſe from the Multiplication of two 
Figures to the right Hand (which muſt be alſo done 
in the Multiplication by the other Figures) and ſer 
down the Product. | 

Secondly, in Multiplying by the ſecond. Figure 
take in one Figure more of the Multiplicand; and 
in this Manner proceed, each Time taking in one 
Figure more of the Multiplicand, and writing the 
Units Place of each particular Product directly un- 
der the Units Place of the ſuperior or preceding 
Product. 8 

Note. In Order to prevent forgetting what Fi- 
gures of the Multiplicand and Multiplier we are at 
any Time come to, it may be uſeful to dot as we 
proceed. An Example, or two, will make this in- 
telligible. En | 
22. Example 1. Multiply $4.92 1701 by 3.12321, 
= have only four Places of Decimals in the Pro- 
Here are 11 Decimal Places in both the Multi- 
licand and Multiplier, and we are only to have 4 
in the Product, we have 11 — 4 = 7 Places to 


— __ 
5.2 5X1 
109 = 54+ 2, ＋ 1 Carriage 
1630 = 543 x $, + 1 carried 
10864 = 5432 * 2 
54322 =54321x1,+1 for neareſt Car. 
1629651 = 543217 x 3 

— 

23. Example 2. Multiply 43.212 by o. 78g, and 
have only the Integers in the Product. * 

| ere 


Y 4 
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e e eee cee en 


Here being 6 Places to be 068127 
cut off, and only 3 Figures 75 
in the Multiplicand, all the „ 22 
five muſt be cut off, and one ox8+3 carried=3 _ 


Figure from the Multiplier. 4x7, +2carried=30 _ 
; 23538 20 T4 F348 ? tt ad: 33 

Whoever compares this Method of contracting 
Decimal Multiplications with that before delivered, 
will plainly ſee, that they are in Effect the ſame. We 
have given both Methods, that the Learner make 
Uſe of that which he likes beſt. 


——————— — 
24 „ e . 
DivisIo of DrCIM AIs. 


24. IN Diriſion of Decimals; take the Divifor and 
Dividend as whole Numbers, and divide as 


8 1 


has been already taught in Diviſion of whole Num- 


bers; but, if there are not ſo many Decimal Places in 
the Dividend as there are in the Diviſor, that Defect 
is firſt to be ſupplied by annexing o's to the right 
Hand of the Dividend; in like Manner, if the Divi- 
ſor, conſidered as a whole Number, cannot be taken 
once out of the Dividend, alſo conſidered as a whole 
Number, we muſt firſt add as many Cyphers (0's) to 
the right Hand of the Dividend, as will make the 
Dividend, taken as a Whole, greater than (or at leaſt 
equal to) the Diviſor. And the annexing theſe o's 
does not alter the Value of the Dividend, as appears 
by Notation of Decimals; but only prepares it for 
the Operation. 

Flaving found how many Times the Diviſor is con- 
tained ina the Dividend, both conſidered as whole 
Numbers, we mult now ſee, how many of the Places 
jn the __ muſt beDecimal Parts; and this we do 
by the following Rule, viz.. Mark off in the Quoti- 
ent as many Places of Figures for the Decimal Part, 


by 


„ 


Diers ion F Dreikals. 


” there are Decimal Places in the Dividend more than 


in the Diviſor. The Reaſon, of which will eaſily ap- 
pear 3 for, by Mfuldplication of Decimals, the De- 
cimal Places in the Multiplicand plus the Decimal 
Places in the Multiplier, are equal to the Decimal 
Places in the Product; and, by the Proof of Di- 
viſion, the Diviſor, multiplied by the Quotient, is 
equal to the Dividend ; therefore, the Decimal Places 
in the Diviſor plus the Decimal Places in the Quo- 
tient are equal to t he Decimal Places in the Di- 
vidend; hence, by ſubtracting the Decimal Places in 
the Diviſor from both Sides of this Equation, we 
have * the Decimal Places in the Quotient equal to 
the Decimal Places in the Dividend minus the Num- 
ber of Decimal Places in the Diviſor.. | 

N. B. When it happens that there are not ſo m 
ny Places of Figures in, the Quotient, found by the 
Diviſion, as there muſt be Decimal Places in the Quo- 
tient, that Deficiency muſt be ſupplied by placing 
Cyphers to the right Hand of the Figures. 

Note. If, after all the Figures in the Dividend have 
been taken down in the Operation, there be a Re- 
mainder, we may continue the Diviſion by addin 
Cyphers, each Cypher added giving one Decim 
Place more in the Quotient. A few Examples will 
better explain this, than more Words. 

25. Example 1. Divide 763.2417 by 33.17. 


| 62, | 
% [-5 og 33-01 


9984 

r 
. 3317 
3317 


*4+* + 


-  - Drvasron'of Dres.. 
26. Example 2. Divide „ 58. 


1 +17 8 | 2328 CO 
no } 45 nn 
In this Example, 5619 | divided Sas 7 253 is 231 but. 


ſince hy the above Rule — muſt he three Decimal 
Places in the Quotient, we add a Cypher (o), on the 
1 — 23. and 1 Point, 
uotient is. 023. two Examples. are the 
A — of two in. Multiplication of Detimals. 
| _—. . | 
the, becau * 1 out oo of 1573 


ones, Places Cypher n the right Hand then the 


CP WR us: 
| 15.730 
140 3172) ee, 
1 | —_— 
238548 ah 705 
= let  " ads 
* hag” 113886 

191 $ 2860. 

"Here we e may continue on the Div Divifion at Pleaſure, 
by annexing an d each Time; but, firſt, we muſt take 
Notice, that the 4 in the Quotient muſt be .004; 
becauſe, at that Time, there were three * to be 
cut off. 

28. Example 4. Divide 1 by 3. 


| 1.0 Sc. ad beten. Hence it is 
> OM 9 333 evident, that ſometimes it will 
RE ow happen, that we cannot get 
9 the exact Quotient by Divi- 
T0 ſion of Decimals. However, 
the Diviſion may be continu- 
— ed, till the imperfect Quoti- 
{ ent may differ in Value from 


- the Truth, les than any aſſignable 3 
| 29. 


29 


A Ar 


— — 
1 
mk a 


$ictz 28 8 ©E5 


Example.” Divide Tue by Wo? 2 
by 10, by Tg the Point, is 31.64 ; Dl 1 
e ber 255 


e Diviion of Deeimals. 
9. Example g. Divide 3.4172 by. 34172. 


4 72 * 555 7 1 10 Hnfiper 30, a whole Num. 


4 That 3.47 4 aan as is alſo plain from 
videntfrom 


Notation; for it is e that Rude; that 3. * 

js 10 Times . i 8 Fa. * 

7 4 22 41 
30. Divide by 84. 1 


wa 220 1 
54 40.7407, "Ge. pon | 


220 
216 


400 


2 
N e 

We have * we Uſe of "a * Matbod 
Re ig 
as know ng other 
We ſhall now proceed. to the moſt uſeful 
Cn in Piviſio * Decimals, viz. . When 
© is required to divide by 10, or 100, or 1000, Ce. 
it may 15 +, . fy removing the Decimal Paint | 


oO it Hand as the Diver Gone 
ns TS. , 

32 4 543 17 0 Dinded by r00is=5 4917 
found by only remoying the Point 2 Places 
ro the left land. The Reaſon is exons fon Gs 


Nature ot Notation of Decimals, 


This may _ be to 
Naber of "Fans, or The 


$, Cc. 


we are to divide by A the Q oti 
* eee 


3 0 
n . 9 
. 4 
— 
V ” 


- 


, 


venere Dzcamais. 1) 
SEL i. Sei — 4 0 


Wan OL IIS 


vs fel RepuctION of Fan ers 
be DECIMAL auen, et cantrd ot 015 


0 + . : 


3 34: . 1. O reduce à Vulgar Feaclion to it 
| equivalent Decimal Fraction, (or 


it. Divide the Numerator by the Denominator, 
Diviſion of Decimals*, 


. pr oi Change zr into a Dreimal Fradtion, 
2 s 25 n « Z5: 
_ i 


ws 


5 n Change + into aDecimal F raction. 


ogy XC 3 755 Here it is evident there will al- 
ways be 1 remaining, and. the 

- exact Value of 7 8805 be ex- 
e ved Pe preſſed by a Pecimal Praction, but 


may be xficiſed nearer than any. afſighed Quantity, 
9 755 33, Sc. ad infinitum, 1 


In Deci rations we omit taking N otice 
| of the Renmainders, as incorfſitterable. 0: 

37; 1 1 5; LL ALD 17 ine ex: 
n 8 Here ha 
2 Ap e N | 61 
This Rule may be dense / Algebcalatly thus : Re 
| - be Vulgar Fr Se tr anal Niro an 
is ahem aa yer pens 
| | CTY) 9 in 
ber, ieee m, we — to 
; by git 4 ==. "this multi- 18 
+ 1 * 56. plied by: 1000, &c.” gives g N 1000, Ec. Sm, which, di- = 


x 1* 108d by n, gives ELLE = 4 4 SED. Q 


Rznveri6k of Dein 
Here follows the Qperation 3... ow 5; 3> dowin a 
1 2 204. 5013 nt botert aaa 11 
X 12 H = * 1 2d 25 0 
— «1 - hi ct ere 6 £1; 07 i anten 
110 240 R mne 186 1 OF T102ECEIION 
= * hi) brudt 014, „ee 29◻4 $11 An Up 
—mal7 yl * 0 pond lim Leeb 91 on z 
11.=960 Farthi ings. ' 745. . 1 rn 043 
rr 1 lain 5 N 0 .£ . 
S the Fanbjags in n 55..6 4 1“. 154. vt ai the 
Fraction of a . 1 hic we muft now|put ineo 


a'Decimah Fraction thus: 981 ' $103 Hinton“ 
960) 745. πσπο]jẽt ], 4 Ho haningcd 
S . Siet an. net) ov nA 2 
a= | hee 1015677 147114 £ mar a5. 
ben > $7" — * e iv οο 
9 ue 1 8 92000 20) r Vd 007 
& 4! 1 net een e Ly | 25 l. 
580 ODOT JO JHIUZG EL Fe Us: wb £9 1110 
1 876 — 
om S Ausser 776041 yeryhear the 
as. TR. differing from Truth 
288610 9/11. '/ 1fonly at 64 Sant co 
160 9600000, for 
96 e : 
Gf 776041 + ————1s the 
64 f 
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exact Quotient; 3 it B that if, when we 
have carried on the Diviſion ſo far as to produce 5 or 
6 Places of Decimals, there is ſtill a Remainder, that 
Remainder may be omitted, as too minute to cauſe 
any Error great enough to make it regarded, in the 
rommon Purpoſes of Life. 

38. The Reaſon of this "= may be ealily ſhewn, 
independently of Algebra ; for our adding Cyphers 
tothe Numerator, and dividing by the Denominator, 
is in Effect the ſame, as multiplying the given Nu- 
merator by 10, or 100, or 1000, Cc; and *,* the 


8 will be 10, or 100, Or ICOO, Se. Times 


as 


= 


Reoveridk F Drctuats: 
as much as it would 6therwiſe' have been, and +, ; 
the Numerator will be increaſed in the ſame Propor- 
tion as the Denominator, chat is, as the given De. 
nominator is to its Numerator, fo is the Decimal De- 
nominator to its ive Numerator ; and, tonſc- 
quently, the Decimal Fraction thus found (if there be 
hed 552. na a ren. 2 2.D. equal to © (hs Vulgar Frac- 
tion . C4 | 
g. Caſe 2. To change a Decimal Frafion-into ; a 
Naefe v. This is done by obly writing the 
Detcitmal 4s à Vulgar Fraftion, by writing down its 
Denominator z which Fraction, ſb wiitteh, may be ab- 
breviated, if it is not in its loweſt Terms. 
40. Example. Change. 25 into a Vulgar Fraction. 
Firſt, .25, written as a Vulgar Fraction, is 5, = 
by 1 3 b 277 both 2 and 
100 by 25, t uotients being 1 4 reſpectively; 
— 4 it is —_—_— 15 the 8 for, 48 1 . | 
Fourth of 4, ſo is 25 a Fourth of 1o0o. 
41. Caſe 3. To find the Value of a Deciraal Frac- 
tion. Multiply by the Number of Units in the next 
lower Denorfiination. 
42. Example +: What is the Value of «776041; ? 


= 12 "LM 


1 Fun ig 5 1 2 being but e of 
wer 155. 
* l 


Rebucrion of Dzcinat Faacrions- 


11 43. gs. FO is the Value of 931913 

en of a CT * 6 > £71.90 4.0 +4 bene 

Ne. F 9 0 24445 e _” 7:7 

g i 1 C. 4 Quarters 30: Ws 1 

nſe- m e .o 67 1 * 

be Qs. 727 3 %«äð _ 

ac * 28 1233 4 * ( 

| * 4 a derte | 

0 [a 5 

the (1.10 38.1 13466306; 1 8 

41 a 3742 „ „ 

a = i |= 16 

* #17213 e ä —— OO 

= ©0316 12245536 | 13 i = 

1 | 9 
ter net] frat ant . _ * 94 

ac- 18 

ext ny . 928576 | 

| ATT” 2 oi er . GL 

e e 2: 10 
Anſwer 39rs. 20th. 562. e 809635 ve du 
205. 4 - of 

We ay nothing concerning. the Reaſon 
theſe Operations, it being manifeſt. 
44. Caſe 4. To reduce a Vu car Fragte into a 

Decimal one, ſo that the Decimal found, though it 
be not exact, may yet want leſs than any, aſſigned 
Fraction. Reduce the Vulgar Fraction to a Decimal 
Fraction by Caſe 1, carrying on the Diviſion, till 

of there are as many Decimal Places in the Quotient, 

| as the Denominator of the e 
gures. 

* 48. 


338. 


Revverion of DEOIMAIl FrAcTions:.. 
43. Example. Let it be required to reduce 2 1 to 2 
Decimal F raction, ſo. that the Decimal Fraction may 
not want 775 of the true Quotient. 
3 1.0 The Denominator of tlie aſſigned 
PFraction has three Figures, and +, 
666 is the required Anſwer, 2 


' © cording to 'the-above Rule ; and it 
18 is evident, that +666 does not want 
\ pa r Of the Truth; for it wants only 
20 L of an Unit in the laſt Place of De- 
"48 i vin- 1 Of ee = rer, 


— Vhich it is manifeſt is lels than ,: 


| 718 


3 The Reaſon of this Rwle will eaſily appear thus 
Let @ = the Number of Figures in the Denominator 
of the aſſigned Fraction ; d. the Diviſor, and u = 


the Remainder ; then it is plain, that 418 (proper) 
Fraction of an Unit in the laſt Decimal Place, which 


Unit is in its real Value — — Tos which is leſs 
1 with a, © 


than the aſſigned Fraction; (beau this Denomina- 

tor ĩs greater than that of the aſſigned Fraction, and 

the Num e. of the aſſigned E faction cannot pol- 
e 


ſibly be lels my 2 f this, which, is 1.) Conſe- 
entiy f 222. — 
qu d 1 55 a, n e youth 5 918 Ki N 


Noi e & bY OF 4.9 .; 
10 thay — en O08 ad: | ot ,a0n0 [Kr 
47. Reduction of Decimals ae of ſome 
Compendiums, we ſhall now proceed to give the moſt 
nſeful3® and firſt, by the Help of Dctithal Tables, 
ſuch as che following, the Reduction of Money, 
Weighitsg and Meaſures will be much fatilitated: As 
to the Method of conſtructing theſe Tables, who. 
ever is acquainted with what has been already treated 
of, cannot be ignorant of it; for which i we 
ſhall omit giving needleſs Directions. | "Us 
e 


The TAT BS. 


Tel of Money, 


1 J. the Integer. _ 
_ 
I -0010416 
2 0020833 
2222125 
Pence * : 
1 "0041666 
2 0083333 
3 17125 | 
" 0166666 
5 [0208333 
025 ; 
9 91666 
8 0333333 
— - — 375 
10 [0416666 
11 0468333 
See 
1 ſe'og 
2 1 
3 [15 
44 8 
3 N 25 
6 
2 35 
8 4 
9 |45 
10 3 
11 35 
1. 
TY '65 
is. 775 
5 ; 
16 8 
1 445 
T8 * |'9 
19 ö 


Table II. Troy Weight, 


I: 
Grains 
I 0020833 
2 00041666 
3 {0062s 
4 [9983333 
5 [o104166 
6 las 
7 0145833 | 
8 0166666 
9 01875 
10 0208333 
| 1x 0229166 
þ 22. - Wag: © 
| 13 [09270833 
14 029166 
15 03125 
16 0333333 
"BY 0354166 
18 T0935 -- 
19 0393833 
20 0416666 ſ 
21 04375; 
22 0488333 
23 10479166 
Table of 
|| ann te 
1} as theShi in 
Money Table. 


DzciMat Fatres, 


Table 111. Avoirdupois 


Table TV, Aroirdupoi 


Weight, ih the regen Weight, 


501953125 


2 
5 9434375 
5 


> £OZI25 £1. 


4.77 | (03515025 


: 0104734375 | 


- 


| Ounces | | 
1 Foce D5580 
& 0011160 
3 _po016744 
4 PJo0022321 
$3 927901 
0033482 
7 fog 
8 0446 
}  , 49950223 
0-5 9955803 
11 63 [OPOT3 


556964 
13 10072544 
1 


#1755714 


21 1875 e. 


3 | 


89285 


Tat 


| Dzcrar. 


2 Long Mea- 


= 2 Cloth Me J 
ſure, 1 Yard the Integef. 


4 „ 
—— _ 7 


— — 


1 27175. 


* Table TM Lic — 
* Meaſure, x Gallon 


— 


* 


the Fe. 


1 — 5 — 


2 


2 4 
125 N 
. 


ing 
75 


Gabe 'of 
Pints, and Pints in Li- 


121 39726 
N 005479452 


008219178 


339 


Dzctmar TasLss. 


Days Minutes 
4 [010938904 8 * [8333333 
5 -01369863 05 115 | 
6 016438356, E [1666666 
7 h[or9178062 25 [3333333 
8 21917806 2 1 
9 24657534 30 i 
my e a 
1 2 1 0029957 
d eee | IP" 8 
40 1095590 | | | 
„ 136% J 
5 Þ ie 1255 Haien 
3 Lb — 23 + [9013886 
8 977 10 6 , [0016666 
— 80 es — 7 | oor 
90 44 57534 || 3 1 4 
100 | A 27397260, | 9 025 0 
4200 54794520 8 2c <8 9027777 
. '$2191780 || 20 . [0055555 
Table T Of Time, 1 30 [0083 
Hour the Integer, or X 4. 5 3333 
for. Minutes 0 Mo- oe; 1 
tion, Oc. x Degree || 50 ferzsses 
dhe Integer. _ Ef l 
Minutes | 
1 Fo166666- | kl 
2 40333333 | J 
33 | 
4 (0666666 
5 J 083 
5 [98333333 
g 11166666 


0 ATABLE. | -—.— 


A TABLE, n ths eee of tht; from any Day 
in any Month to the ſame Day of any other Month. 


From FE 
| Feb. 31 March 28 April 31. May 3% June 31 uly 30 
March 59 April 59 [May 61 ene © aly 61 Aug. 61 
; April 90 May 89 June 2 Jaly 9: [Aa g1 - 02 Sept. 92 
| May 120 [June 120 [July 122 — 122 Sept. 123 122 


1 


June 15 151 [July July 150 Ang. 153 Aug. 153 Sept. 15.3 |Oct. 153 Ner. 153 
uly 181 Aug. 181 Sept. 15 OR. 183 Nov. 184 183 
* 5 Aug. 212 E Nov. 214 Dec. 214 an. 214 
Sept. 243 OR. 242 Nov. 245 Bec. 244 [Jan. 245 Fed 245 
OR: 273 Nor. 273 Bec. 275 Jau. 275 |Feb. 27 Marchz73 
Nov. 304 Jan. 306. Feb. 306 |March3eg|April 304 304 | 
Dec. 334 | [Feb. 337 [March334|April 335 [May 334 | 


1 Jan. 365 eb. Feb. 368 March 365 April 365 May May 365 une — 
From July | Auguſt tem. | Oftober | Novem. | Decem. | 
— 31 Sept. 31 [O. 31 [Nov. 31 | 
y 62 [OR — Nov. 61 Dec. 51 
| 22 Nov. 92 Dec. 97 Jan. 92 


Nov. 123| Dec. 122 Jan. 122 Feb. 123 
| 2 Jan. 153 [Feb. 153 March 5! 
"To 4 an, 184 [Feb. 184 Fi: 182 [May 181 Uure :82 | 


Feb. 215, [Marcha12ſAprit212 [May 212 [juae 212 [July 212 
| Marchzg;|Aprilz4s [May 242. [June 243 [july 242 [Aug 243 | 
| Aprilz74 [May 273 jJune 27 ——— 273 |Aug- 273 Sept. 274 


June 304 [July 303 Aug. 304 [Sept. 304 UA. 364 


_ | June July 334 |Aug- 334 |Sept- 335 [OR 334 Nov. 335 | 
| t y 365 [Aug. 365 [Sept. 365 Of. 365 JNov. 365 Dec. 365 | 


Though this Table is not a Decimal One, yet its Uſe is ſufß- 
cient to apologiſe for our inſerting it here. 

N. B. As this Table is made for ſuch Years as have 365 
Days, when it is Leap-Year, and the Month of February 
ths Table we muſt add 1 to the Number of Days found by 


1 
| 
, 

- 
[ 


— 
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542, RevvorIon of Dromiaug h Hayy of Tamen 


48. Caſe 5. To put Money, Weights, and Mea- 


ſures, into Decimals by the Help of Tables. This is 


del daten by an keene ler is be re 


*% EO) ” 


s 2__ ov % 4 ow 
” 8 
1 
* ad , 


the Decimal Point, rejecting the others 


quired to 
put 155. 64. 4 into the Decimal of a H? | 
. Tees 3 
| By Tablet. 5 Pence, 2 Os 
r 1 Farthing = . 010416 
Hence 155. 6d. 197. 
See Art. 7. rr 
49. Caſe 6. To find the Value of a Decimal Part of 
Money, Weight, or Meaſure, by the Help of De- 
cimal Taler. An Example will ſhew the Method bet- 
ter than a Multitude of "Words: Example.” What is 
the Value of 931913 of a??? 7 
F e ee | LOO 931973 
| T4903 LE yy 0 


= +7760416 of a L. | 


—— — 


| 4 azo} | 3+ 22 Remains 28191730 
By Table ath 20. 1763714 


_ Remains 0033416 
= ; 


tn + 003482 
feces he . | | —— 
. Hence it appears, that. 931913 of 1 C. is very 

nearly = 3 9rs..201d..60z. | 


50. Caſe 7. To find the Value of any Decimal of 

a l. without out either Tables of Pen. | 

Here we only confider the firft ere e after 
as nſide- 


| _ _ Fable in common Affairs. We mentally multiply the 


* - 
891 % ® 4 
„ % 2 . 


Figure which ſtands in the firſt Place after the Point 
by 2, and the Product will be the Shillings, if the 
F igure in the ſecond Place is not 5 or greater; but, 
if it be g or greater, then 1 is to be added to the 
Number of Shillings already found, for the Number 


. of Shillings required.” Then take the Exceſs of the 


©5> 


Figure in the ſecond Place above 5, or the Figure it- 
ſelt, if it be not 5; and this Figure, conſidered as 
ſo many Tens as it contains Units, together with the 

©, Fi- 


* 


* 
= 


a- 


to 


e- 
t- 


RzDverion of DICIMALSs without TABLES Pax. 


Figure in the third Place, conſidered as ſo many Units, 
will expreſs the Value of the remaining Part in Far- 


things, if it be not above 24 3 but if the 8 


or exceeds 23, one Farthing muſt be deducted- A 
thus we ſhall obtain the Value of the Decimal, true 


to a Farthing z which is ſufficient for moſt Purpoſes 


of Life. 
1, Example 1. What is the Value of 776 of al? 
re, the Figure in the firſt Place 7 x 2 = 14, and 
14 + i (becauſe the Figure in the ſecond Place is great- 
er than g) is= 15 Shillings. Now, the Figure in the ſe- 
cond Place being above g, its Exceſs is 7—5=2, which, 
being placed on the left Hand of the Figure in the 
third Place, is 26; but, this being above 25, we deduct 
I, vix. 26 — 1 = 25 Farthings = 6d +, and fo the 
whole Value is 155. 6d. + very near. mo 
52 Example 2. What is the Value of .545833 of 
a Neger ATI, 
Here, taking only the three firſt Figures, we have 
-5453 and g, the firſt Figure, x 2 = 10 Shillings; and 
the two laſt Figures are 45, from which deduCting 1, 
we have 45 — 1 = 44 Farthings = 114, and fo the 
given Decimal'= 105. 11d. fers. 
53. The Reaſon of this Rule may be ſhewn as 
follows: Firſt, a Pound Sterling being = 20 Shil- 
lings, re of a ( = 2 Shillings; . twice the Figure 
in the firſt Place (or Place of Tenths) is Shillings. 
Secondly, . is by Abbreviation = 5, = 1 Shil- 
ling, . g an the ſecond Place (or Place of hundredth 
Parts) is 1 Shilling; and therefore, if the Figure 
in the ſecond Place is ſo as 5, one Shilling muſt 


© 


be added to thoſe found from the firſt Figure. Third- 


ly, ſince 5 in-the ſecohd Place is = 1 Shilling = 48 
Farthings, it follows that 1 in the ſecond Place is = 9 
+ Farthings; (for as g: 48 :: 1:9 % which, to avoid 
Fractions, we call 10; (but, 10 being + of a Farthing 
upon 10 too great, the Rule will require a Correction, 
and, what the Correction is, ſhall be ſhewn preſently), 
and therefore, the Figure in the ſecond Place, if leſs 


than 5, or the Exceſs above 5, if greater than 5, is 


2 4 con- 


* 
| 


343 


Roc rion of Dzc1Mats aithout TABL Es or Pz. 


1 as ſo many ten Farthings as it contains 
nits. | 
Fourthly, one in the third Place, by Notation, 
being = 75v5 of a £3 and 1 Farthing being = 73737 
of a C, the Figure in the third Place will be nearly = 
ſo many Farthings, but ſomething leſs, viz. 4-5 — 
Te u == by Subtraction of VulgarFrattions),,42;5=; 
by Abbreviation, ee of a Farthing too little; and, 
ſince the Figure in the third Place cannot be greater 
than 9, the Error, occaſioned by taking the Figure in 
the third Place as Farthings, can never exceed , 2; 
of a Farthing, and therefore may very juſtly be omit- 
ted, as not worth Correction. 
Laſtly, we now come to the Correction above. 
mentioned, where we have ſhewn, in the third Part of 
this Article, that, though we conſidered the Figure in 
the ſecond Place as ſo many ten Farthings, yet each 
Unit in that Place was but 9 + Farthings; and fo 
make it + of a Farthing upon 10 too great, . as g of 
a Farthing : 10 :: 1 Farthing : 25 Farthings ; hence, 
if the Farthings amount to 25, the Error would be 
a Farthing, for which Reaſon, we have directed in 
Article go. to deduct 1 Farthing, when their Number is, 
or exceeds 25. And now we have ſnewn the Reaſon 
of all the Parts of that compendious Rule. 
$54. Caſe 8, To put Shillings, Pence, and Farthings 
into the Decimal of a Pound Sterling, without either 
Tables or Pen, true to three Places of Decimals. 
The Rule. Imagine a Nought (o) on the right 
Hand of the Shillings, and then take the Half, 
which Half, if but one Figure, is 1oths; if of 2, is 
Tooths; and the Decimal thus found will be the Va- 
ue of the Shilling? in the Decimal of a f. This 
1 done, turn the Pence and Farthings into 
Farthings, and take them as Thouſandths of a /; (re- 
membering, if they amount to 24, to add 1) and the 
Decimal of the Shillings, and of the Pence and Far- 
. being collected together, will be the Decimal re- 


53. 


be RI E of Tuxzz Dm Ir by Drein Ars. 
. Ex 1. Find the Value of 135. 644in the 
e wo tires Places of — b 
Firſt, 15 Shillings, with an o on its right Hand, is 
150, Half of whichcall.75. And64d3=25 Farthings, 
which being above 24, we add one, calling it 26 Far- 
things, or .026; and. 75 +.026 = :776 for the De · 
cimal required. | 


56. Example 2. Put 105. 112. into the Decimal of | 


aL. | 
Here, 105, with an o on the Right, becomes 100, 
Half of which is go, which is 105 .50 of a. 
And 114 being = 44 Farthings, and 44 + 1 (be- 
3 24 i) = 45s be yon is 11d = . 046 of a 
J, and conſequently 105 11d =.50 + .045.=.545 of 
a , true to three Places of Decimals. 8 
The Reader, by comparing theſe Examples with 
the Examples in Caſe 7, will eaſily fee the Reaſon of 
theſe Operations ; this Caſe being only the Reverſe of 
that. | 
57. Having now given the moſt uſeful Caſes of Re- 
duction, ſuch — as are well acquainted with them, 
will find very little, if any Difficulty, in applyi 
cimals to any Rule of Arithmetic. intra the 25 
ample Sake, we — your to apply Decimals to a 
few of the moſt uſeful Rules. 


CHAP. vn. 


Of the APPLICATION of DecIMALs fo tht 
RuLs of THREE DIRECT. 


8. 
5 of applying Decimals to this Rule, without 
the Help of any formal Precepts. 

Example 1. What comes 6C. 1Qr. 14 0 to, at 
r Sol- 


A T plainly ſhew the Method 
H 


* 


| 191. of the firſt Eſſay. 
a 0. , oi 


The Ruta of Drxzct:Promormion by Dress. 
-.\$elugions By Reduction of Decimals 1 Q. 14 bb, in 
the Decimal cia C is . 375 0f 4 C. very near, and 
D = 6,375.6 and 165 in the De- 
eimal of a C, 8, Lo dag. e T4: Hence 
the Stuing vi be,. | 
ane of . . 3 220 10 . 
If 5 1 26. nnn! 
+ SIE on C11 . il NA 


——ů—ů— Ä—ͤ—ͤ 


n 
þ . 1 1 5 - - 7 38 


8 L * Rajan! Caſe 3, 
+ ,.or6057, * 175. 
* this ELF — nee Arit 


59. Example 2. What — 7 Yar of Linnen 
1 “ Yard. | 


An Ell is 1 2, which in Decimals i is 1.25; and 


2.5114 +4, in the Decimal of a (, is = 106249, 
en — 1 Jag, 10 0.106249 :: 1* 
Ll 7 
en ao an Lan 7 257 5949 
2 2 of 4 _ > % 
= (by Reduction of De- 1125 
cimals) 105 104 3. See 524 
ems fotved” by common 5 
Arithmetic in Art. 22 ern 
in the nnn , = 
118 
50. Example * 3. 
A May- pole there was, whoſe Height I would know; 
The fan ſhining clear Fraight to work-I did go: 
The Length of the Shadow, upon level Ground, 
LOO nen eee I found: 


* This Mien 1 believe w firſt ſed in one of the 
r 1 , fof the e oo 


Artice } 


The RuLs® Der PRoron rowdy DeciMats, 347 


A Staff I had there, juſt five Feet in Length; 
The Length of its Shadow was four Feet one Tenth: 
How high was the May-pole, I gladly would know ? 
And it is the Thing you're deſir d to ſhew. 
Solution. It is evident, that if there are two Poles | 


ſtanding upright on the Ground, and their 5 


* 


be as 2 to 1, their Shadows muſt alſo de as 2 

for a Pole, being twice as Ws another, muſt 
tainly caft a Shadow twice as And, if the Ratio 
of their Heights be as 3 to 1, that of their Shadows: 
will be as 2 to 1; or in the fame Ratio with their 
Heights, for the above Reaſon, c. Conlequently, 


as the Length of the Shadow of any Thing is to its 
Height, ſo is the Length of the Shadow & any other 
Thing to its = 3 7 
Hence che above Queſtion may be ſtated thus : gk 
Shadow | 
Feet 
I-41, 
Ft Ne ene 265 very 
287 
„5 
22 
io 
+: 
Auſtver. The Height of 2380 / 
the May-Pole was 79.2683 _ 246 
Feet, which is 79 Feet? 340 
Inches and a little more. 328 __ 
| 120 


CHAP. 


* -- .-.» F8LLowsniy by D zomals. . 
b | | N py wy $; 2 
eee eee 
FrTToWSAIr. 


61. \ELLOWSHIP ſhew how. to divide a 
Number into any Number of Parts pro- 
portional to other given Numbers. In Vulgar Arith- 
metic, we gave a Definition not ſo general as this. 
62. As the firſt and ſecond Terms continue the 
fame in all the Statings, it will be many Times the 
ſhorteſt Method of Solution to divide the ſecond Term 
8 the firſt, and reſerve the Quotient as a common 
umber which, being ſeparately multiplied by the 
third Number of 1 Stating, will give the An- 
ſwers for each reſpective Statingꝰ. 4 | 
63. Example. Suppoſe 4 Men, 4, B, C, and D, 
trade in Company; A put in 30%; B, 16L; C,25%L; 
and D, 18 C. 105; they gained 20. 15s : What was 
2 Part? _ | 8 bh 
 Sortion. Furſt 50+ 16+ 23 418.5 2 109.5 A 
N put in; hence the Statings on ſtand 
8 „ 
As 109.5: 20.75 :: 50: . Share. 
109.5 : 20.75 5: 16: B's Share. 
109.5 : 20.5 35 25 : Cs Share. 
109.5 : 20.75 5; 18:5: D'sShare. 
Now, 20.75 ＋ 109.5 189497 = the common 


Number. Hence, .189497 x 50 = 9.47485 = 
94: 95 54 4 = A's Share. And . 189497 x 16 = 
| 2 1 | ; | - nt 0 3. 


The Reaſon of this will eafily appear, for, if four Quan - 
tities, a, ö, c, d, are — that is, as 4: ) u C: d, 


| be 3 
ö | =#*— — + - 2 Lwe= 
Mo mg 4 e but 7 -* cz; 1 * c t 4. 


Cc - 1 7 . 
4 1 6... 4 
11444414 


SiurII IxTEREST W 


4. L. . l. 
5% 07 0 7.4 Bs Sharez and ndoger x 18.5 


=}. 5056945 =5 5 I | treaty ly = Dishes and 


p97 x, 25 24-737425 = = . 5 84. = Cs Share. 
55 roof, 9.474850 3. 574 — 2 — — 

+ 35066945 = 20. 74992 1, which 

7 1 whole Gain. 


n. * th 
—_— 
* 1 


9 * 9 ww 4 * _ 
* " 444 


Ci A 2 L IX. 4 | * . | 
SIMPLE INTEREST. 


64.FFNO find: the Intereſt. Multiply the Principle 
by the Time, and that again by the Rate 
the 


Product will be the Intereſt required? A 


Tear being the Integer for the Time, 
the Integer for the Money“. 


65: Iy che Rate, in the laſt 4rticle, — 


2 to mean a hundredth Part of the Rate 


per Cent. per Annum; or, which is the ſame Thing, the 
Intereſt of 11 per Amum. Thus, if the Intereſt of 
100 for 1 Tear be 5/, that of 11 for the ſame 
Time is. og of a Year; and, if the Rate per Cent. per 
Amum be 6 1, that of 11 fer a Year is. o6, Sc. for 

as 


* TheReaſon of this Rule will plainly appear thus: Lety 
= the Intereſt of 100 for 1 Year; f the Time in Years, 
Þ = the Principal; — fiveNumbers (in common Arith- 


metic) the — will thus: 
— Ju the Blank falls under 


the third Place, and *. eg = e hat = p 8h 


(for by Multiplication of Fraftions Hf 788 = =275) which 


i thy fine a3 the above Rake, £, B. D. 


| 17+ 6.0607 
| Year ind 40 Days, At 5 Iper Cent: 


mul is 1 Tear 1.709389: Hence 


CoMpoun eb Trent Y Drcruls. 
as 1001: hs. 7 11: 0,951; and” as 1000: 61: 2 


18 2 945: 4%} 


66. Example. What is the Intereſt A 10⸗% for F 
dl per um? 


lution. Here, the Intereſt of 1001 for a Yea 
e 47.5 o Rate is 05 "he T and, the Decimal 
of 589, ime e 
17 185705 Heads by Abe 


1.109589 x 410.5 x.05 = 22.7743 h = 221 15 
545 5” Joo this worked by common Arithmetic in th 


Ls hos rr 951 
n 2 71 


„ „%% aa” + 


— 


* 
e HAP. X 


Cobrrouxb INTEREST, | 
. 25 0 2445 8 3*1ts 


AISE- che Hum of i v1 ds ons Year (at 
de given Nate of Intereſt) to the Power 
whole Index is expreſſed. by 


er, 1 bythe Principal; will give the required 


0. Eromphe. What will 210“. 5 64 amount t 
In g Etats, at g pen Cent. por nu] ꝰjc¾ r 
21180/ntfon.” The Nane per Gent. per Aunum being 1 
che Amun of -1 Ma one Tear is Nohl . it” had 
deen 


101 2 00. 2121.8 101 11 10 3K! #4 AV 


5% 


Let 4 = the 
or a Neat, h is evident; that as 1.7 : its 
Sar 2. any other Pringjpab: its Amount in the 


* To ſhew the Reaſon of this Rule : 
Andunt hf 
Amonnt in 1 


uu Fun — Landtoaton be-confidered as the Prin- 


7 for the . Veam it willbe, as 1 1% a geen 

mount in two.Years; and ow a* beeanigs the Prine; 

e „ 10 
in 3 Years, &c. hence 33 of 1 in t Vears 

be: +: xprefied by 7 7; Ad, putting p = the © given Principi, 

it is plain, that · as 1 166 the Amount of 14 in any Time, 

r any * 4 : its Amount in the 


1 h :: * g=qbe Amount required. QED. 


the Time; and this Po]. 


ie 4-7 


reer 


„„ I IE 


Freter by Dentale. 

been 4 per Cut per Amun, the Amount of = 1-would 
have been 1.04 if at 64 the Amount would be 
1.061; Ve.) 2 ye above Run 105 J. auiſt 
be failed to. the dns Power, (ehs Lane bespgg Veary.} 
Now 1.05 38 1.5 1.137625 10g raid 
w the thick Power = the * of Tin three 
Tears; . 1.157625 x 210,37 I erty ex- 
preſſed Decimally)'= 243.5357 b= AA 105844 = 
the Amount which was to be found. this work- 
ed by Vulgar Arithmetic, in the 22d Chap. of the 
firſt Eſſay. , 

Note, We intend to treat e Intereſt 
hereafter. ro 


e 171 . 


Beard vlan. 1. 


— we are to. extract, does 
not admi pr gn Al Root, yet the Root may be 
found by Bree er — 
as to differ from the tre R Got, 

= ESSE raf of g 

n extractin every y- 
phers that 1 or Deeimals that are | annexed 
to the whole Number, will give” imal in the 
Root; (becauſe it is known from Evolution dm dam- 
mon Arithmetic, that witl-be-as many Figy 
in Root, as there are (over the gi 
Number; and, by the 36th Chip. of the 

in the Square Root the Dots are over every other Fi i- 
gure beginning with, and gonnting from the Units 
Place,) And, in extrafting-the Cube Root, every 
three yphers that we place, or every three Decimals 
that are * to the given Number, will give one 


roximated, ſo 


an any given 


Decimal Place in the Root &c. This will be better 


bs 


explained 


T. 15 veptly- 23 chat the 


| , Eyouvrion. ly, Dremaus: 3 
explained by « few Example, than by a great Num- 


ber of Rules. 

Examples. Let it be required to extract the 
3 of go, and of 1. 102g; and the Cube 
Root of 1 n and of 5 
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' CHAP, XII. 


EqQuAT1ON of PayMenTs the Txur Way. 
71. E Reader may remember, that in Equati- 


on of Payments, in the firſt Eſſay, we en- 
gaged to. give atrue and new Theorem for ſolving 
this Rule, which we ſhall now do in this Place: 
But firſt we mult obſerve, that, in a juſt Solution of 
this Rule, there muſt be an Equality of Gain and Loſs 


and it is manifeſt, that the Gaihs of the Payer muſt 


be occaſioned by his keeping the Debts after they are 
due, and ſo muſt be « #% the Intereſt of ſuch 
Debts, for the Time they are kept in his Hand 
after they are due; and, on the contrary, his Loſs 
muſt be occaſioned. by paying ſome Debts before they 
are due, which Loſs muſt be the Diſcount of thoſe 
Debts, for the Time they are 
then, when theſe Gains and —— qual 

ere cannot, in ſtrict Propriety-of Speech, be ſaid to 
be either Gain or Loſs, occaſione — 4 the Sum 
all the Pebts, at ſuch equated Ti E 4 

72. To find ſuch N the Payment 


of two Debts, the Theorem is, Multiply the Debt 


firſt payable by the Rate of Ymtereſt, and divide the 
| 2 * 22 321 | Sum 

23 ire ditt nn | 

*The Inveſtigation of this Theorem is as follows: Let 

a = the Debt firſt payable, m = its Time when due; d = 
the other Debt, and ? = its Time; 7 = the Rate of Intereſt, 


or the Intereſt of 1 for 1 Year; t — n; x = the 
1. 48. equated Time before the laſt Payment; theft — x= * the 


Time from the firſt Payment. Hence, ar xs —x = ar 


+ 64. — r = þ the Intereſt of a Debt for — «x Time; and as 
4 1.186.1:r::+:tr x = the Intereſt of 1 for x Time, ** 12 in 


x Time would amount to 1 +r x; and fo the preſent 
Value of 1 + x paid, x Time before due, would be 1 {; 
or, which is the ſame, the Diſcount upon 1 + 7 & Pounds 


dr x 


|| 1.186. wouldbe r x; *- as 1 + 7 x: 7 # (Diſcount) 2 d: | — 


1+rx 


== te 


are paid before due: And | 


„„ 


—— % * * 


A 


3 
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Egv4Tion of PATENTS by Drctuals. 
gum of both Debts by this Product; and from the 


Quotient ſubtract the Time berwixr the two Pay- 


ments, and take Half of the Remainder, which Half 
we call the reſerved Number. Having proceeded 
thus far, divide the Diſtance of Time Paule the 
two Payments by the Rate of Intereſt; and to the 
Quotient add the Square of the reſerved Number, 
and extract the Se Root of the Sum; from which 
Root ſubtract the reſerved Number, ws the Remain- 
der will be the equated Time of Payment, before the 
laſt Debt would have been payable. Note, The Integer 
for the views: is one Ter. 
„„ 7 4 73. 
= the Viizoun an, for th Time x, the Time it is to be 
paid before it i duc, * ars — ars= * 2 


tiplying. both Sides by I 1 we E get ars—ars * == I+7x 


THz butari—arnX1 +7, +7 x (by the Operation 1. 56 


Marginz, is) ars = o ars — Ars 

＋ ar n H n, „* Ars Age! I 7x. 
＋ n . — ar- * f Arx, en 1 
and, by adding 'drx = ars ix + Ry: rg 
ar2 a to both Sides of this Rgua- = 
tion, we have 4 = ara a+ 
drx +. N ; which divided by r gives 4 = ar 'a* 
+ ds Ln ar; but ar + dx + ax — dra may 'be 


expreſſed thus, ara TTT e, and 4; = Tart®C1.23. 


+ 4 4. * 4 RW dividing by 4, we Mall have 
42 A 


7 


—_ Se 


preſſed thus, La * +<E2 EI * {becauſe 72 = =? 
and SS wy now, to 1 a more ſimple Expreſiqn, let 


4 : 
1242 5, or 5 = Half o 2. (his we 


dall the reſerved Number, above z) Ges, by writing 2 þ for 
2 75 where p T befand, by adding b. to 


ar 


each Side of this Equation, we ſhall "PET. - TA * 1. 22. 


— 26 


Lops mul 71. 


— 1. 22, 


2 "-x x; which may be otherwiſe ex-** 1,108, 


7 
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Method? 


EquaTion:of PAYMENTS by DECIMALS. 


* 


73. Example. Let it be required to ſolye the Queſtion 
in Equation of Payments, in the firſt Ecy, by this 


The Operation will ſtand thus: The Sum of both 
Debts is 2007. + 206 J. * 4057. ; and the Debt firſt 
due 2001. x (by the Rate of Intereſt) .05 = 10, and 
405 ＋ 10 = 49.5; and 40.6 — 1 (the Time betwixt 
the two Payments)=39.5; and 39.5 =>2=19:75= the 
reſerved Number. Now (the Diſtance of Time be- 
twixt the two N J. os (the Rate of Inte- 
reſt) = 204 and 19.75. x 19.75 390. 062g the 
Square of the Were Ne HY 200 399.0625 
= 410.0625, the Square Root of which is 20.55; 
and 20.55 — 19.75 (the reſerved Number) = 0.5 of 
a Year, for the equated Time from the laſt Payment; 
2 Years — g of a Year = 1.5 Year from the Begin- 
ning, or the equated Time, is in the Middle of the 
Times of the two Payments; ſb that the Debt firſt 
payable, viz. 2007, will not be paid according to this 


\ Solution until 4 a Year after due, and, therefore, the 


A * 
3 


Payer, by keeping it half a Year longer in his Hands, 
gains +4 Year's Intereſt of 200. = 51; and, by pay- 
ing the ſecond Payment 203% 4 a Year before due, he 
loſes the Diſcount of 2057. for a half.Year= 5. 
and, hence, his Gains would be equal to his Loſs, and, 


-5-*-* © therefore, this Solution is true; and, conſequently, that 


1. 452. the Margin; 7 + b, =*x +6þb; 


given in Vulgar Arithmetic, and all others differing 


from this, are falſe, as is there hiute. 
r AP. 


„%) 


7 


2bz+t6Þ; but x CN 


And; by fabtradting ö from eech Side f LEES. 


is Equations, 'the required Tre 
=> — 1 x = xp „ 
Theorem -T 2 1 — 1 (VL. E. I. 227 + 
and E. E. D.) theHalf of 2 ,  Þ being =. 


1477 0 4 — — 
2 K, ſes. 
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\.RBBaTE or Discoux r. 


74. find the preſent Worth, or Money that, 
x being paid in Hand, would ſatisfy the Debt, 
this is the Rule“: Divide the given Debt, by the 
Product of the Rate into the Time, plus rt. 
Note, By the Rate, we mean the Intereſt of 1 J. for 
1 Year; and the Integer of the Time is i Lear. 
75. Example, What ready Money will pay off 


357 


a Debt of 2107. 10s. due at the End of 2 Years, 


Rebate being made at the Rate of 5 / per Cent. per 
Annum ? | 
Solution. Here the Rate is . og, which, multiplied 
by 2 the Time, gives .1 for the Product; and .1 + 
= 1.1 for a Diviſor : Now the Debt 210.5]. 1.1 
= 191.3631. 2 191. 2% gd. x = the preſent Worth, 
or Money, which, being immediately paid, will ſatisfy 
the Debt. And, if the Diſcount be required, then 
2101. 10.8 19 "75. 34% = 9h 25. 844 = 
the Diſcount. Ser this "worked by common Arith- 
metic, Art 351. of the firſt Eflay, rtr 
76. Henge it appears, that Decimals are of great 
Service, even in common Buſineſs; though, for the 
moſt Part, Queſiam in co mon Bufineſs, as in Buy- 
ing and Selling, a more readily'worked by common 
n6 Rules can be laid down to direct, 
A 3 when 


* Let þ the preſent Worth, which may be conſidered as 2 
Principal put out to Intereſt ; r = the Rate, f the Time; 
d = the Debt, which may be conſidered as the Amount. 
Then prt= the Intereſt of p, and +- prt a, and, divid- 


* 1,198. L 
* 


* 


RuBaTtzx & Discoux r. 


when it is beſt to uſe the common Methods, and when 
Decimals; for it requires much Practice to make a 
proper Choice; but the chief Value of Decimals is 
not in its Application to common Arithmetic, but to 
Menſuration, and other Geometrical Purpoſes, Gc. 
of which, in the praper Places. —Ws ſhall now put 
an End to this Effay, believing, that, if the Reader 
underſtands what has been here ſaid, he cannot be at 
a Loſs to apply it to any other Part of Arithmetic; 
and in our Opinion thaſe Authors who: ſpin out their 
Works to a great Length, by a Detail of Things, 
do not only miſpend their own Time, but alſo that 
of their Readers. ; bo ul ach . 
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APPENDIX; 


Some © Mixcs44.8n0u8 Qprerions 


153? 5 


\OR che Learger's further AY we 
thought proper to add the following & 
romiſcuouſly propoſed. 
. Hs Three Men, 4, B, and C enter ers 
ip; A puts in fps B puts in — . 
C puts in is forgot; ho 725 it is 
the whole Gain was of which C — his 
Share 3; whence, 24s Stock in Trade and . he 
Required the 


Method of 80 
4 ws. Fil EMSinILm 54 = | the 97 of th 
ains of A an 2 24 = * 
Sum of the Stocks of 747 — e. 
as A and B's Gain 7: Fried. Stock 56 : 
Gain 3 : Cs Stock 40 1 as the . 4 
af he 


and BySrocks 5045 Gains 7 :: A 
Stock 247 : ain 303 and 4; B's. ley 
B's Gain 4L;or B's. Gain may be : ochergile ound, 
being = 71 — ec ON | 


ion 2. Suppoſe 


en trade in C 
whole Names are 7 and Miliam; and that 24 


put in 12 J. Sterling, 1 192 French wat 


360 


7 


= 41. = WilliamsShare; hence as F 


30d per 1 | 
' Queſtion 3. Suppoſe 3 Men trade together, and that 


* 


M1sczLLANzovs Quzsrious. 
they gained 101; of which John had for his Share 60: 
Quære the Rate of Exchange at that Time per Livre ? 
Solution. The whole Gain roi. — Fobn's Share 60. 
s Share of the 
Gain 61: Job's Stock, 12/ 1! William's Gain 41: 
William's Stock 8 ; hence 192 French Livres = 8 { 
Sterling; ., as 1.92 Livres: (8L or) 1920 Pence :: 
de; that is, the Rate of Exchange 


1 Livre: 20 
ts 104 Nine which is the fame Thing, 


Livpe, or, 


rown of 3 Livres. 


A and B put into the common Stock 56L; B and C 
724, and A and C 64; and gained in all 12 (: It 


is required to find their reſpective Stocks and Gains? 


Solution. The Sum of 56% 72, 641 = 1925 
= twice the whole Stock, becauſe each Partner's 
Stock is twice included in this Sum; conſequently 


1924 = 2 = 96L = the whole Stock; and the whole 


Stock 96% — 56 (the Sum of A and B's Stocks) 
'= 40% = Cs Stock; and 96 — 64 { (the Sum of 
4 and Cs Stocks) = 33 = Bs Sök; ald, the 
whole Stock 96% — 72£ (the Sum of B and C's 


Stocks) = 24 {= Hs Stock. Now, their reſpective 
Stocks being known, each Perſon's Share of the Gain 
will be found, as in common Fellowſhip, to be 3, 
413 and 51 reſpectively, As 


"Bute 


: 


4. A Merchant inſured 200 / on a Ship 
from Virginia, the Rate of Inſurance at 5 / per Cent; 


but, the Veſſel being loſt in her Voyage, it is required 
to find what the fofarert ale pay £4 Merchant, an 
' Abatement being made as cuſtomary, in Caſe of a 
Loſs, of 2 + per Cent. and alſo what the Merchant 
\Jofes on the Whole? FAG. 

Solution. Was there no Abatement to be made, it is 
manifeſt the Merchant muſt receive from the Inſurers 
the whole" 200 /; but, there is, by Cuſtom, an 


Abatement of 2 x per Gent to be made, that is, 5 


on the 200%; and e, the Merchant will receive of 
e e e pe Lok 
* the Abatement being 5 5 and 


the Premjum of In- 


ſurance 


- 44 fere, the Anſwer which was required. 


«s  MrectLLanzovs Quxsrioxs. | 
furance 10 / for the ſaid 200 /, his whole Loſs will 

=5£ + 10o{ = 15f. 2 | 
9ueftion g. Admit a Merchant ſhipped, on Board a 
Veſſel bound to Virginia, Goods to the Value of 200 f. 
Now the Premium for Inſurance being at 33 per Cent; 
and, in Caſe of the Goods being loſt, the Merchant 
being to allow the Inſurer 2 4 per Cent; he is deſirous 
of knowing what Sum he mult inſure for, ſo that, in 
Caſe of a total Loſs of the Goods, he may recover 
of the Inſurers 200% (the full Value of the ſaid 
Goods) free of all Deductions. * 1 

Solution. The Premium of Inſurance being 5 { per 


Cent, and the Allowance in Caſe of a Loſs 2L © per 
Cent, the whole Allowance to the Inſurers, Sc. is 3 


+2L{ Tr. Hence for every 100F, the Mer- 


chant will recover, free of all Deductions, only 100 
712 = 092.54 the Queſticn becomes, If, to 
recover 92.5 , he muſt inſure 100%, what muſt he 
inſure, to receive 200 7 ; and conſequently the Stating 


will be,as92.5/:100/:! 200: 216.216 = 216L 45 

Dueſtion 6. When upon the Arrival of a Ship it ap- 
pears by the Invoice, that the Merchant has inſured 
more than his real Intereſt on Board, it is the Cuſtom 
of Infurers to return the Premium of what is over 


inſured after this Manner: They firſt compute (as 
ſhewn in Quęſtion the 5th) what the Merchant ought 


to have inſured, in Order to have received (in Caſe of 


a Loſs) of the Inſurers, free from all Deductions, 


the full Coſt of his Goods per Invoice; and then 


what this Sum is leſs than that inſured, which is 


ſaid to be ſo much over inſured, and, for that 
Reaſon, the Premium on this Difference is to be re- 


turned to the Merchant. This being premiſed, let it 


it be required to find, hat muſt be returned a Mer- 


chant who had inſured 200%, on a Ship from St. 
Chriſtopher's, at the Rate of 8 / per Cent, it appearing, 


on the Arrival of the Ship, that the Value of the 
Goods on Board, as per Invoice, was only 130% . 
| Solution. 


362 MiscziLAN Os QUESTIONS. 
Solutien. By the Method of Solution ſhe wn in the 
laſt Queſtion we have, firſt, 8{ 4 2.81 10.8 
and 100 — 10.5 89.51; and then, as 89.5%: 
oof, 73 150: 167. 597 (S what be ought to have 
inſured, and . 200% — 167.597 {= 32-4034 = 
hat he over inſured + Now to find the Premium of 
this Sum we ſay, as 100%: : 32.403 (: 2243435 
SS N22. 692241 = 22 11s 104 nearly the 
Premium to be returned on the 200%, or its Half = 
1L 85114 per Cent. * 219161 
Qusſtion 7. Admit two Perſons A and B trade in 
Company; that A put in 30 for 6 Months, and B 
201, but for what Time is forgot; however, it is 
remembered that each Perſon's Share of the Gain was 
equal, from whence may be found B's Time? 
Solution. In Fellowſhip with Time it is ſhewn, that 
the Gain of each Partner muſt be in Proportion to 
the Product of the Time and Stock, and ., as the 
Gains are in this Qugſion equal, Fs Stock, multiplied 
by his Time, muſt be equal to B's Stock into his Time, 
s Stock x his Time = 30 x 6 = 180; and -.' 
B's Time = 180 ＋ 20 = 9 Months. 
 Lueſtion 8. Having ſold 30 Yards of Cloth for 
131 4s, I gained at the Rate of 101. per Cent; from 
hence I would know what the Cloth coſt me per Yard? 
Solution. As the Perſon gained 101 per Cent, he re- 
ceived 110 / for what coſt him but 1001, . the Stat- 
ing is, firſt, as 110/: 100 :: 131 45: 121 = the 
prime Coſt of the 50 Yards, and . if 30 Yards : 12/ 
7: 1 Tard: 459d 29rs. 4 = the prime Coſt of 1 14. 
'  Rueſtion. 9. A Mancheſter Chapman, going to 2 
F air, ſold Fuſtians for 11 5s. 64. the End, wherein was 
gained x57. per Cent; and, ſeeing no other Chapman 
| had ſo good, raiſeth them at the latter End of the 
Fair to 125; I demand what he gained per Cent. by 
this laſt Fair ? | 
«. Solution. This Queſtion is from Mr. HILI's Arith- 
. metic, here it is ſtated. thus, If 11.55 :151 73 125: 
15.5521. gained by the laſt Sale; which is a wrong 
| | By Stating, 


US S8. H S 


KS S8 SS 


the firſt Sale being 


__- Muwcmaanzovs QuisrIOns. 
Stating, the true Solntion being thus: The Gain at 
151 per Cent. for every — 
(prime Coft) he recetved 1001 4 15/=11 51; ».* 

y iſt; as 115: 200 f: 11s 64: 105 the —— 
Colt of one End; and then, as each End coſt him 
you and he ſold them at the ſecond Sale for 125 each, 

I that Sale 125 — 105 = upon each 

or 25 upon tos; . we have, as 10: 27} 1007: 
— the Gain per Cent. hy the laſt Sale. Or it may 
be ſolved by one Stating, viz. As 146d: 1131.:: 125: 


' 1201. = the Sum of the prime Colt and Gain, on 


eee ee 120 — roo! 2201. oa 
be 

Queſtion 10. Bought 5/Donewof-Books, xt x!) ipey 
Dozen; by ſelling them for ready Money I propoſe 
to get 20 J. per Cent; but, if on Truſt, 407. per Cent. 


per Anum more for the Furbearuncen Hence, if 1 


ſell at 6 Months Credit, what muſt I have per Dozen? 
Solution; Firſt r001. Coſt; with 201." per Cent. 
Profit, amounts to 1201; - and . as 1001: abt gt: 
30. 135. the ready Money Price of one Dozen ; 
which may alſo be found thus, 20 / being of 100, 
the Profit on 3 { muſt be 4 of 3/=125; and a 
Dozen of Boks. ſold for ready Money, muſt come 
to 3% 125. But by the Queſtion, when the Per- 
ſon ſells on Time, he is to have 10 per Cent. 
Anm more an this 3 C. 125; and. * we are to 
find what will be the Gain, or Intereſt, of 3 J. 125. 
for 6 Months at the Rate of 10 J. per Cont. Per Annum , 
which is moſt compendiouſly found by taking -*, (1017 


being + of 100 1) and this gives 75. 2 d. 1 . I 


for 1 Year, or its Half = 3s. 7 d. ot. + for 6 
Months; and the required Anſwer is = 34. I2 5. + 
35.74. Os. 45 31 155 7d. og. +. 

Ducftion 11 .®A Merchant would exchange 2091 
Sterling for Dollars or Crowns: He is offered Dol- 
lars at 45 6d which are worth but 45 34, or Crowns 
at 35 worth but 4s 8d. Which of them ſhall he 


take to loſe the leaſt, and how many will he re- 
ceivef ; 
Solution 
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Solution. This Queſtion is from the learned Mr. 
Malcolu's Arithmetic, and the Method of Solation, 
given by that ingenious Gentleman, is: Find how 
many Dollars at 456d, and Crowns at 5s, he would 
«, get for 200 /; then find the Value of that Number 
„of Dollars at 4s 3 d, and that Number of Crowns 
« at 45. 8d; the Compariſon will ſhew which is of the 
«« greateſt Value; and the Value of that which is 
the greateſt, compared with 2004, ſhews what he 
* loſes”. But this may be more compendiauſly ſolv- 
ed thus: By taking Dollars at 4 64 — each, 
which are worth but 4s 34, he loſes 45 64— 4s 34= 
3d upon each Dollar, . ſay, as 45 3d: 3d :: 4584: 


30 rf = what he would loſe upon 45 8d by taking 


lars: Now, by taking Crowns, he loſes; by the 
Queſtion, 5 5 — 45 8d = 4d upon 45 8 d, which is 


2 greater Loſs than that by exchanging for Dollars; 


. he muſt receive Dollars, and their Number is 


eaſily found by ſaying, If 4s 64: 1 Dollar:: 2001: 
388 3 Dollars. By this laſt Method we make but 


two Statings, whereas the firſt Method recuires four, 
Queſtion 12. A Father and his Son upon a Time 
Were laden with ſome Bottles of French Wine ; 


The Son unto the Father did complain, 


That th' Weight of them his Arms did ſorely pain; 


The Father ſaid, if one of yours I take, 


My Number double unto yours will make: 
But, if I one of mine to you do give, 

As many as you have in all 1 ſtill ſhall have 
How many Bottles of this Wine 

Had each of them, I pray define?  _ 


Solution. Suppoſe the Son had 3 Bottles, then ſince, 


if the Father had one from the Son, he would have 


double what the Son would then have, that is, 4, it 


is plain according to this Suppoſition the Father had 
3 Bottles; but, if we take one from the Father and 


give to the Son, the Son will have 4, and the Father 


but 2, whereas the Queſtion ſays they would. then 
have equal; and conſequently the firſt Error is.= 2 


too little. Again, ſuppoſe the Son had 4, then the 
wy Father 


From the Monibly Entertainments, for the Year 1711, 


M1$CELLAN £0Us. QUESTIONS.” 


Father would have ;. now, if we take one from the 
Father and give to the Son, the Son will have g, and 
the Father but 4, and *,* the ſecond Error =, 1 too 
little. Hence, by double Poſition, we have 4 x 2 — 
3x 12 8 — 3 = 5 = the Diyidend, and, the Di- 
viſor being 2 — 1 = 1, the Quotient is alſo = 5 = 
the Number of Bottles the Son had, and conſequently 

Queſtion 13. Admit there is an Iſland whoſe Circum-, 
ference is 40 Miles; and that two Men A and 8 ſet 
out at the ſame Time from a certain Place in the Cir- 
cumference, to travel the ſame Way round it till 
they meet again; 4 travels each Day 10 Miles, B 
123 it is required to find in how many Days they 


will meet, and how many Times each will have gone 


round RIMS 10 + * 1 
Salulion. With a little Conſideration it will be evi - 
dent, that (ſince the Circumference of the Iſland is 
40 Miles) when B has got 40 Miles a-head of 4, 
or, which is the ſame Thing, has travelled 40 Miles 
more than A, that then A and B muſt be both at one 
Place; *,*, becauſe B travels 2 Miles each Day more 
than A, the Stating will be, if 2 Miles: 1 Day :: 
40 Miles: 20 Days, the Time of their Meeting; in 
which Time 4 will have travelled 10 x 20 200 
Miles, and B= 12 x 20 = 240 Miles; conſequently 
A will have been round the Iſland 200 ＋ 40 =5 
Times, and B 240 ＋ 40 = 6 Times. Ko 
Queſtion 14. 5 3 

* Suppoſe a round Ball for to move in the Air, 
In a certain Proportion which I ſhall declare _ | 
Let the firſt Hour be 12 Miles, the next to move ten, 
And ſo in Proportion from whence it began, F 
As 12 is to 105 now try, if you can 1 
Tell the Miles it will move, ſuppoſe it to be 
Continu'd in Motion to Eternit? 


Solution. By the Note to Article 13th of the third 


Eſſay, we have this Rule to find the Sum of a Geo- 
metrical Progreſſion decreaſing ad infinitum. viz. mul- 


tiply 


- 
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tiplythe firſt or greateſt Term 4 — common Diviſe, 
and divide the — by one leſs than che common 
Dirviſor, the Quotient will be the Sum of the whole 
Progreſſion. Now in this Qugſtion, the Ratio being as 
12 to 10, the common Diviſor is 45 = 1.2; hence, by 
this Riz, the Sum of the whole Progreſſ jon is = 
A #244 = 54 Mites. | 

9weſtion 18. At 12 the Hour and Minute Hands 
of a Clock are in Conjunction; it is required to find 
the Time of their Oppoſition? 

Solution. The Dial-Plate of a Clock is divided into 
12 equal Parts called Hours; of which Parts the 
Minute Hand paſſes over 12 in one Hour, but in 
the ſame Time the Hour Hand only moves over 
1; the Minute Hand ſeparates from the Hour 
Hand II of theſe Parts in one Hour; but, when the 
Hands are in Oppoſition, the Minute Hand muſt be 
6 of theſe Parts a- head bf the Hour Hand ; hence ſay, 
if 11 ſuch Parts: 60 Minutes :: 6 : 32 Te Minutes; 
henee the Time is 32 + Minutes after 12 O Clock. 
But, if it had been required to find the Time of the 
next Comundtion, it would have Py if it; 60 1 
12: 63 4 ye Bone. = 1 Hour 55 

Fro = 

* Walking the other Day to tak the Alr, 

(Bright ſhone the Sun, the Weather very fair) 

At Diſtance I a diſmal Cloud did ſpy, 

Which (as methought) againft the er 

While I upon my Watch did look to ſee, 

How Time did paſs away; lo inſtantliyx 

A dreadful Flaſh of Lig ning tered the Cloud; j 

Juſt fourteen Seconds after which aloud | 

The Thunder roar'd: Now I inform'd would be, 
How many Feet the Cloud did burſt from me? 

Solution. In Article 189. of the firſt Eſſay, we have already 

obſerved, that Sound moves 1142 Feet in a Second, 

and *,* the Anſwer is = 1 142 x 14 = 15988 Feet. 


205 


Auction 15 Being at ſo large a Diſtance from the * 
Dial-Plate of a great Clock, that , could not _ Was 4 
gu Ly 
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puiſh the Figures; but, as the Hour and Minute 
Hands were very bright and glaring, I could per- 
ceive, that the Minute Hand pointed upwards to the 


right Hand, at the ſame Time the Hour Index 


pointed dowrniward to the left, ſo as both were in a 
right Line, or diametrically oppoſite, and in ſuch 


Poſition, as that the Elevation (I gueſſed) was ſome 


few Degrees more than fifty above the Horizon : 
Quere the Hour and Minute of the Day? 


Solution. When a Cirele is divided into 360 equal 


Parts, thoſe Parts are called Degrees; hence, from 


12 to 3, or from 9 to 6 o Clock, Sc. is 4 of 4 Cir- 
cle, or 9o Degrees; and as by g30 Degrecs above 


the Horizon is meant 50 Degrees above 3 of Clock, 
and . the Hour Hand is more than 50 
low oê Clock; ., to find the neareſt Hour 
to the required Time, ſay, if go Degrees : 3 Hours:: 
50 Degrees: 1 Hour 4; hence, by the Qugbion, ic 


wants more chãn i Hour + of 9 Clock, *,* the neareſt 


Hour to the Time required is 7 o'Clock'y and . · it 
is evident; that the firſt Time the Hands are oppo- 
ſite after 6 O'Clock is the Time required. But we 


have ſhewn' in Queſtion r5th, that from one C onjuneti ion 


to another is 1 Hour 4 Nr but it is evident that the 
Time from one Oppoſition to another is the ſame as 
from one Conjunction to another; for in both Caſes the 
Minute Hand muſt gain a whole Round on the Hour 
Hand; and <* the Time required is 6 Hours - x 
Hour 5' = 5 Hours 5! Ur. ON 07 Th 

+ Qusſtion 18. 

One Day for Diverſion (or Paſtime and Pleaſure) 
An exact Eugliſb Mile on the Ground I did meaſure ; 
The Place being level, I coneluded (in fine 
That, along on the ſame, I would ſtretch out a Line: 
This done, then, kind Reader, my Paſtime to crown, 
At every Yard a ſmall Stone I laid down: 

- | Now 


From the Ladies Diary 1744, which, in that for 1745, 
was arfſwered by Algebra. | | 
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Now each of theſe Stones I'd have brought, one by one, 


To a Baſket that ſtands one Yard from the firſt Stone. 
A Footman came by, and, to gain himſelf Praiſe, 
He wager'd to take them all up in fix Days. 


When the Time was expir'd,the Stones he did count, 


And ſeven hundred fixty-nine was the Amount. 

And now (Sir) leſt any ſhould call him a Drone, 

He would gladly know how many Miles he had gone: 

And alſo how many remain ſtill behind. 

Suppoſe that to take up the reſt he'd a Mind? 
Solution. A Mile being z 1760 Yards, there were 

1760 Stones, ſo that we have given the. Number of 

Places = 1760, the firſt Number 1 Yard, and com- 


mon Difference 1, to find the total Sum of an Arith- 


metical Progreſſion, which, by the Rule of Arithme- 
tical Progreſſion in the firſt Eſſay, will be found to 


be = 154968-Yards = 880.5 Miles; but, ſince the 


Man muſt go as much backward as forward, in 


Order to take up all the Stones, he muſt go 880 + x 


2 = 1761 Miles. But, to find the Number of Miles 
which he did travel, we have given the Number of 
Places = 769, the firſt Number 1 Yard, and the 
common Difference 1, by which the Sum of the Pro- 
greſſion will be found to be = 296065 Yards = 168 
Miles 38; Yards ; but, as he went as much backward 


as forward, he went in all 168 Miles 385. Yards x 2 


= 336 Miles 770 Vards; and *,* he has 1761 Miles 
— 336 Miles 770 Yards = 1424 Miles 990 Yards 


more to go, if he would take up the Stones remain · 


ing. A 
Y in 19. F 0 
1 walked forth to take the Air, 
The Heav'ns and Nature ſmiling were; 
The Morning bluſh'd with'Phzbus's Ray, 
And every Tree was green and gay; 
Each roſy Field ſweet Odours ſpread, 
And a delightful Proſpe& made bi 
; ere 
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Here Flocks of Sheep fed on the Plains, 
And. Shepherds ſung their rural Strains. 

A grave old Shepherd there I ſpy'd, 

Cloſe by a Cryſtal Fountain's Side; 

Under a Tree the Shepherd fat, 

And ſeem'd well pleated with his Fate : 
He tun'd his Pipe with wond'rous Art, 
Which pleaſant Muſic did impart ; 

Straight unto him I thus did ſay, 

Reſolve me one Thing (Sir) I pray: 

What is the Number of the Sheep, 

Which in theſe verdant Plains you keep ? 
The Shepherd ſoon reply'd to me, 

PI tell you what their Numbers be: 

One Half, one Fourth, one Fifth of theſe, 
One Eighth, one Tenth, add, if you pleaſe, 
One Twentieth, one Fortieth too, 

Theſe being added up by you, 

The total Sum it will agree | 
With my own Age, as you will ſee, f 
Exactly as Fifteen to Three. 

What is your Age (good ir) faid 1? 

To which the Shepherd made Reply, 

One Half, one Fourth, one Fifth do take, 
One Tenth, one Twentieth, they will make, 
If added, Fiveſcore and ten more, 

And now my Age, Sir, I implore. 

Being in a Rage, I flung away, 

And would no longer with him ſtay : 

And yet methinks his Age I'd know, 
Which I mult beg of you to ſhow, 
Likewiſe the Number of the Sheep, 

Which this crabb'd Shepherd there did keep. 


Solution. The firſt Thing to be done is to find the 
Shepherd's Age, which may be found thus: Suppoſe 


Bb the 


* Sw * 
* 
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- Saluting me with moſt benign Reſpect ; 


Our Grannum's dead, and left a Legacy 
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the Shepherd's Age 20 As 22:20: : 110: 100 Year 


- 4 10 the Shepherd's Age. 


W to find the Number of Sh we ke ano- 
ther Suppoſition, as Ander. 5 got the Number of 
cheep = 40 

20 | 1203 1 


Wenne 


O 
8 
3 
2 
1 


CON 


80 
weh, ſince the Sum of ele Parts ſhould be 3 in Pro- 
portion to the Shepherd's Age as 15 to 3, we have as 

: 1555 100: 500 = the Sum which. theſe Parts 
ſhould amount to, whence, as 50: 40 32 500: 400 
-= the Number of Sheep which was required, 
Q neſtion 20. 


Once as I walk'd upon the Banks of 1 As 

I 0 ſee the purling Streams glide Semih e 220 

And hear the pretty Birds to 7 anc 1 
Making the Groves with Melody 

I in the Meads three beauteous Nym hs ps i "Mi | WI 

That for their Pleaſure came as e 1 


And unto me their Steps they did ror 


Saying, © Well met, we've Buſinek to impart, | 
Which we. cannot decide without your Art. 


Which is to be divided mongſt us three. 

In Pounds it is two hundred twenty - nine ; 2 

L Alſo a good Mark, being Sterling 8 1 3 
hen 411 
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Then ſpake the eldeſt of the lovely Three, 
ll tell you how it muſt divided be; 

* Likewiſe our Names T unto you will tell 3 
Mine is Mall, the others Anne and Nell; 


As oft as I five and five Ninths do take, 93 


Anne takes four and three Sevenths her Part to make; 
As oft as Anne four and one Ninth does tell, 
Three and two Thirds muſt be took up by Vell. 
Solution. In Order to avoid the Trouble of Vulgar 
Fractions, we ſhall folve this by Decimals firſt, then 


2291. 135, 44, = 229.666666; 5 ; = 5.555555, 45 


* 4.438571 3, and 44 24.111111; hence, to find 


the Sum which Nell muſt take as often as Anus takes 4 


+, we have this Stating, as 4.111111: 347% 4.426571 


K = what Nell maſt take as often as nn 


I 47 | | ' ; = 1 
Hence as often as Moll tang 5-55 5665. ts: .. 
Anne takes 4-428571 
And Nel! muſt take 3.949808 

| 1 4 13. 933934. | 
And n now, to 5 lud Eee Petfon' s Share of the Whole, 
we ſtare a8 in F any. | 4 


43 72.994061 = /me*sShare 
3. ACTS 0g. 102890 . Vell's Share 
L 41 5. 4 


tif 57" 91 569668 A0 T8 8l Share 


Wr MalPs Shares 91 11 4x57 very near 


ä Anes + 72 19 104 the 
Anſwer: NelPs n r 65 2 .02 Truth. 


Proof 229 13 4 


2 IT 8 and Drona 
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7. gh the vie. of . in Chet. XIIX. if 1 U, 
Eſſay, was given cn the Authority ef the moſt noted 
authors; yet the great Difference between the: Par and 
Courſe of Exchange, in ſame Places; made "the Au: 
thor doubt the Truth of "their Determinatiens; and 

that Miftruſ has „ gi — N the following 

Remarks. | 2-110 oh 
Aa 8 bid | 

4 | 717 On Front, KT SW; | 

87 conveiſing with ſome Frenthmer, it appears 

they have no ſuch Coin as a foe Livre Piece; but 


their fix Livre Piece is of the ſame Weight as the 
fue Livre Piece in Sir Iſaac Newton's Table; ; whence 


it follows, that the 3 Lixre Piece is now raiſed to ſix 


Livres; hence the 3 Livre Piece, on which they ex- 


change, mult A = 3 = Jo. 2 Fence b 


II. Of ltaly. 


By Sir Laue s Table, the Ducat of Florence and 
Leghorn, or Piece of 7 Livres, is 64.624. Hence the 
Dollar or 6 Livres mult be 55.3 Pence nearly: And, 
by the ſame Table, the Croifa of Genoa, or Piece of 


72 Livres, is 78.74dz 2 . pra the Dollar or 5 


Livres = 52. 1 nearly. 


a £ 


III. Of Partugal $3 38; 858 7 | 


The Doppin Meda, or Piece of 4 Mill 800 Rees 


li. e. 4800 Rees, or as we call it Moidore) is by the 
aboveſaid Table 265. 10d. 4: newt rhe Mill- -Ret, 
or 1 mow. 1 as 55 2.4. nearly. | 


n Sn. 
By the ame Teble, The New Serille Piece of Eight 


is 43 114. Hence appears what little Care has been 


taken by Writers to adjuſt the Par of Exchange. We 
2 70 we hack Proper Dang" - + nv ture 6n this 
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Note, x this Article, all the 1 unleſs diſ- 
tinguiſhed thus (2), are in the firſt Eſſay. 


- hs Art. 

BSTRACT NvumBERs, what 139 
ADDITION, what 20 

of Abſtract Numbers 27 

of Algebra | 32 

Proof of by Nines ' 86 

emonſtrated 1 

of Applicate Numbers 150 

Rule for 747 

FIR 8, Account of | 133 and 158 
Ac1o, what | | + 379 
ALGEBRAICAL Notation 13 


 ALGEBRAISTS, Reaſon of their Method of } 2 


expreſſing Diviſion 


AL: 19voT Part, what | 47 TI 

ALLIGATION, what . 400 

Medial, what 401 

Alternate, what Fry © 405 

Partial, what 412 

Total, what | 416 

Ax ALO v, what . 184 

APOTHECARIES Weight | 143 

ApPLicaTE NUMuERS, what 139 

<RITHMETICAL Progreſſion, what 425 

| Ratio, what 426 
Progreſſion, to find the great- 

eſt Term in 27 

ARITHMETICAL Progreſſion, to findthe Sum 
of all the Terms | 429 


* | Bb 3 ARr1TH= 


1N D E x, 


6 ſurprizing one EL INES 
ARITHMETIC, what 5 9 7 
Ass AVI No, how performed | 141 
AVERAGE, what _ 294 
AvErDUPois Weight + 144 
Ax10M 4. Equal Things ing added to 08 
Things, he Sums-will be equal-- 
2. Such Quantities as are equal to one 
and the fame,” or equal. . 23 
are equal to each other {0 


3. All the Parts, taken. together, are 1 
; equal to the Whole F 4 
4. Equal Things, taken from equal 
Things, will leave equal Remain: 36 
ders 
5. Equal Things being divided by) 
equal Things, the Quotients * 108 


nn noon Cl 
Marsa, 1 e | 33539 
JJ oĩò what”... 26o 
Second Sort, what 364 


Some Authors go a round-aboutWayi in 366 
5 Some Authors give falſe Solutions in 367 
Biürs, concerning Uſance ene of Grace 352 


Bowes, Nzrzz's 63 

BzokERAGE, what Ie ads 1495 
c. W 

CALENDAR, reform'd_ TN 148 

CaracT, what lg 2 I41 

CHARACTERS _, by 1820 1 ER 

| 13 

Den 17 

explained 59 

/ w 1 3: a4 : 109 

an 186 

Cix cor Arg, What | (a) 79 


CLoxx or CLovcn, wat 277 
CLock, Queſtions concerning. 15 
1.008 Queſtions x7, 1 — in the Appendix. 
of CLOTH, 


A a 
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Crorn, hom meaſured : -- A. 
CoerFICienTS, what US 
Coins Foreign 


Names of ; 
Synonymes p 
Subdiviſions of 

Multiples of 


Commss10n, what 
COMMON Difference, ke 
| Meaſure, to find the greateſt - 
ConcRgEerTE, conſider Numbers in, what 
Cusn Number, what 
Root, what 
how to extract 
Another Method 
Uſeful Theorem in 
To make a Table of 
A Table of Cubes 
Lemma concerning 


Uleful Corollaries 


Why the Diviſor in the Dividend does 
not always give the true 2 igure 
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Proof of | 
Tables further Uſe of 
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Multiplication of 8 (2) 12 
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hes find the Value of (2) #41 


Bb 4 DECIMAiS, 


3 : Y 1 * x, - 


F 


Dyencara, 6 to find their value by Tables (2) 48 
Of a 7. to value per Memory (2) 50 


To put. Money into, 
| ere Tables s } (2) 54 
(£27.14 Applied to the Rule of Three (2) 58 
| | To Fellowſhip. (2) Ox 
* To latereſt | (2) 64 
C8” To Compound Intereſt (2) 67 
2 Io Evolution 6. 
5 To Equation of Payments - (2). 24 
L To Rebate or Diſcount - (2). 74 
5 Notation of Circulates . (2) 77 
Certain, what. „ . 
* Uncertain, what (2) 4 
_ * m 8 
Theorems concerning (2) to 103 
DtnominaToR, what ww ee e 36 IM 
Divipend, what 103 
Divipuat, what . cs 
Discount, Rule of 55 1020 75 
f Division, what 1 102 
| | 10 
Rules for it $529 
Contractions, Ec. in 116 
. 115 
5 Scratch e 121 
ny Lowe” Method 8 122 
C e | 123 
5 Oo, gre RR 5, 
Theorems in | 136 
: | Oft Applicate Numbers 165 
5 Other Definitions of „„ 
N Abſurdity of ſome Authors in 165 
Preis los of Applicate Numbers "5-282 
May be expreſſed Fredtionaily „ 846 
Y = of Fractions 5 | 607 
| Drvisox, what „ 104 
5 Dovstz Rur E of TREE | 323 
"Tg Dkxy Meaſyre, Account of 147 
3 my | | - , DvTiss, 


Col. edit oa 


+5 or rj rf 


on Tobacgo r*. | + > __ 
En a's, vide Wna's  * © I 
Ess A vixo, ſee Aſſaying. 3 

FevaTion, what e 92 
EAT of Payment? 
Common Rule in 
Moſt Authors wrong in 


True Way (2) 
EvoLuTioN, what ' 
i 4 of Fractions | 624 
© by Decimals | (2) 64 
XCHANGE + _ 
a of French Mone 375 
r 376 
Portugal r 377 
* Spain , . 378 
with Holland, Flanders, and Germany © 379 
To find the Number of one Species 
a given Number afanotherSpecies f 35@ 
To find the Rate of, z 9 
betwixt two Places | 3% 
Compendious Rule in oF 385 
Contractions in ok 386 


May be applied to Weights . 
and Meaſures | ibide 
of Loſg and Gain, and Allowance 


to Factors, in 387 
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| Arbitration of a 393 
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